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1n the central dogma” Nat. Chem. Biol. 2005; 1(2):64-66; incorporated herein by
reference). In particular, with the introduction of split-pool strategies for synthesis
(Furka et al., Int. J. Pept. Protein Res. 1991, 37,487, Lam et al., Nature 1991, 354,
82; each of which is incorporated herein by reference) and the development of
appropriate tagging technologies (Nestler et al., J. Org. Chem. 1994, 59, 4723;
incorporated herein by reference), chemists are now able to prepare large collections
of natural product-like compounds immobilized on polymeric synthesis beads (Tan et
al., J. Am. Chem. Soc. 1998, 120, 8565; incorporated herein by reference). These
libraries provide a rich source of molecules for the discovery of new ligands.

[0004] With such libraries of compounds in hand, the availability of efficient

methods for screening these compounds becomes imperative. One method that has
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stock solution chemical genetics. J. Comb. Chem. 2001;3(3):312-8; each of which is

incorporated herein by reference). Nonselective photoinduced cross-linking has also

been used to immobilize a set of ten cémplex natural products onto glass slides
(Kanoh er al. Immobilization of natural products on glass slides by using a
photoaffinity reaction and the detection of protein-small-molecule interactions. Angew

Chem Int Ed Engl 2003;42(45):5584-7; incorporated herein by reference).
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Xis N, S, or 0; and Ris the chem cal conpounds bei ng

attached to the solid support. The linkage is created
wmyooseasstd ng a conmpound with an activated surfecEUS{007/000003

formul a: NCO Support wherein L and Support are defined

as above. [0011]In certain particul ar enbodi nents,

conpounds are attached to a solid support through a

I i nkage as shown below. XR O NH (*n NH NH

Noncovalent approaches have also been employed, such as the hybridization of
peptide-nucleic acid conjugates to oligonucleotidé arrays (Winssinger ef al. PNA-
encoded protease substrate microarrays. Chem Biol 2004;11(10):1351-60; Winssinger
et al. Profiling protein function with small molecule microarrays. Proc Natl Acad Sci
USA 2002;99(17):11139-44; each of which is incorporated herein by reference).
[0008] Using selective approaches, we have immobilized over 50,000 products of
diversity-oriented synthesis pathways via capture through primary alcohol on
chlorinated slides or through capture of phenols on diazobenzylidene-functionalized
slides (Barnes-Seeman ef al. Expanding the functional group compatibility of small-
molecule microarrays: discovery of novel calmodulin ligands. Angew Chem Int Ed
Engl 2003;42(21):2376-9; Hergenrother et al. Small molecule microarrays: covalent
attachment and screening of alcohol-containing small molecules on glass slides. J.
Am. Chem. Soc. 2000:122:7849-50; Koehler et al. Discovery of an inhibitor of a
transcription factor using small molecule microarrays and diversity-oriented
synthesis. J. Am. Chem. Soc. 2003;125(28):8420-21; each of which is incorporated
herein by reference). Previous approaches have warranted the use of separate
microarrays for compounds that contain either a primary alcohol or phenol.
Additionally, we hoped to include compounds from natural sources, not necessarily
bearing primary alcohols or phenols, alongside synthetic compounds in the
microarrays. New capture strategies that would allow immobilization of several
common functional groups that are present in both synthetic and natural compounds.
[0009] The present invention provides a system for the high-throughput screening
of compounds for the identification of desirable properties or interactions. Ina
preferred embodiment, the present invention provides a system to facilitate the
identification of chemical compounds that are capable of interacting with a biological
macromolecule of interest. In one aspect, a composition is provided that comprises an
array of more than one type of chemical compounds attached to a solid support using
isocyanate chemistry as discussed herein. In certain embodiments, the density of the
array of compounds is at least 500 spots per cm?, at least 1000 spots per cm?, at least
5000 spots per cm?, or at least 10,000 spots per cm?. In another aspect, a composition
is provided that comprises a plurality of one or more types of non-oligomeric

chemical compounds attached to a glass or polymer support using isocyanate
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NH Support wherein Support is a solid support such as

a glass surface, glass slide, polyneric support,

W(plz(msm_l35698upport, netal support, etc.; L is a PCT/US2007/000003
substituted or unsubstituted, branched or unbranched,

cyclic or acyclic aliphatic or heteroaliphatic |inker

(e.g., polyethylene glycol spacer, polyethylene

I'i nker, -Cl12-, - CH2CH2-; -CH2CH2CI-12-, etc.); nis

an integer between 1 and 12, inclusive; Xis N S, or

Sl b AR OOR e 00600 s o
sppeqget cmf n e pedicnlarly preferred embodiment, the chemical compounds are
non-peptidic and non-oligomeric. In certain embodiments, the chemical compounds
are small molecules. In certain embodiments, the chemical compounds are natural
products. In certain embodiments, the chemical compounds are mixtures of chemical
compounds (e.g., crude natural product extracts, mixtures of small molecules, efc.).
The compounds are attached to the solid support through a covalent interaction via a
reaction between a functional group on the chemical compounds being attached to the
support and the isocyanate- or isothiocyanate-functionalized support. In a particular
embodiment, the compounds are attached to a glass surface (e.g., glass slides) using
the isocyanate or isothiocyanate chemistry discussed herein. In general, the inventive
arrays are generated by: (1) providing a solid support, wherein said solid support is
functionalized with an isocyanate or isothiocyanate moiety capable of interacting with
a variety of functional groups to form a covalent attachment; (2) providing one or
more solutions of one or more types of compounds to be attached to the solid support;
(3) delivering said one or more types of compounds to the functionalized solid
support; and (4) exposing the spotted support to a nucleophile (e.g., pyridine vapor),
whereby an array of compounds covalently attached to the support is generated
(Figure 2). In certain embodiments, the array comprises a density of at least 1000
spots per cm?. In other embodiments, the array comprises a density of at least 5000
spots per cm?, and more preferably at least 10,000 spots per cm?.

[0010] In one aspect, compounds are attached to a solid support using isocyanate

chemistry as shown below:
XR

~

H

JUrnZ

Support

wherein

support is a solid support such as a glass surface, glass slide, polymeric

support, plastic support, metal support, ezc.;
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enbodi nents, L is2 ; and nis 6. [0012]In another
aspect, conpounds are attached to a solid support
W@I2008g1356Dt hi ocyanate chenistry as shown bel owCT/US2007/000003

wherein Support is a solid support such as a gl ass
surface, glass slide, polyneric support, plastic

support, netal support, etc.; L is a substituted or
unsubstituted, branched or unbranched, cyclic or

acyclic aliphatic or heteroaliphatic linker (e.qg.,

P2V R SRR AR U o e

bﬁbhﬁﬁ:norlhemﬂdalimmuc nmkes(evs; poky@hwensglwﬂ gpacen golye fene
chenj ca Qu ) ched to the solid
él_i’%ﬁ’br ?ﬂzThg}ﬁgleglEagggggpgpg%t’g%gy reacting a conpound
Wi t h afisastinegeebetoned daaddR, fnslusivea: NCS
XisN, S, or O; and
R is the chemical compounds being attached to the solid support. The linkage

is created by reacting a compound with an activated surface of formula:
NCO
S
L
S
Support
wherein L and Support are defined as above.
[0011] In certain particular embodiments, compounds are attached to a solid

support through a linkage as shown below:

Support
wherein

Support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, efc.;

L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CHy-, - CH,CH,-; -CH,CH2CH,-, etc.);

n is an integer between 1 and 12, inclusive;

XisN,S, or O; and
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Sup port wherein L and Support are defined as above.
[0013]In certain enbodi nents, conpounds are attached

wo 2008083369 d support through a |inkage as shownpd@EUS2WD7/80003
of 124 WD 2008/ 013569PCT/ US2007/ 000003 XR S--(
NH NH O-K NH 04 NH

R is the chemical compounds being attached to the solid support. In certain

/%0\/\)2\; and n is 6.

[0012] In another aspect, compounds are attached to a solid support using

embodiments, L is

isothiocyanate chemistry as shown below:
o XR

Support
wherein

Support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, ezc.;

L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g, polyethylene glycol spacer, polyethylene
linker, -CH;,-, -CH2CH,-; -CH,CH>CH;-, elc.);

n is an integer between 1 and 12, inclusive;

X is N, S, or O; and

R is the chemical compounds being attached to the solid support. The linkage

is created by reacting a compound with an activated surface of formula:
NCS
S
é
Support
wherein L and Support are defined as above.
[0013] In certain embodiments, compounds are attached to a solid support

through a linkage as shown below:
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Support wherein Support is a solid support such as a
gl ass surface, glass slide, polyneric support, plastic
WGEPBOIISe9 met al support, etc.; L is a substitupErus1007/000003

unsubstituted, branched or unbranched, cyclic or
acyclic aliphatic or heteroaliphatic Iinker (e.g.,

pol yet hyl ene gl ycol spacer, polyethylene Iinker,
-CH2-, - CH2CH2-; -CH2CH2CH2-, etc.); n is an integer
between 1 and 12, inclusive; Xis N, S, or 0; and Ris
the chem cal conpounds being attackrRd to the solid
support. In certain enbodi nent is'" 2 ; and nis 6.
[0014] I n anot her aspect, the presant invention

provi des an isocyanate functional i?Bd solid support.
In certain enbodi nents, the func(gbnal group on the

solid support is of the fornul a: ng 124
0o
NH
S
L
o}
NH
Supgport

wherein
Support is a solid support such as a glass surface, glass slide, polymeric

support, plastic support, metal support, efc.;
L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic

aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CHa-, - CH,CH,-~; -CH,CH;CH,-, efc.);

n is an integer between 1 and 12, inclusive;

XisN, S,or O; and

R is the chemical compounds being attached to the solid support. In certain

(o]
embodiments, L is /P \/32\; and n is 6.

[0014] In another aspect, the present invention provides an isocyanate
functionalized solid support. In certain embodiments, the functional group on the

solid support is of the formula:

9o0f124



WO 2008/ 013569PCT/ US2007/ 000003 wherein support is a
solid support such as glass surface, glass slide,
w@olognesse support, plastic support, metal suppoI/U$2007/000003
etc.; L is a substituted or unsubstituted, branched or
unbranched, cyclic or acyclic aliphatic or
heteroal i phatic |inker (e.g., polyethylene glyco
spacer, polyethylene |inker, -d2-, -CHCl-12-;
- CH2Cl -12CH2-, etc.); and n is an integer between 1
and 12, inclusive. In certain egbodi mrents, L is .1(0
ot o " I?2yNe 2 5 and n is( . [0015] I n anot her
aspect, the present invention‘\Rrovi des an

i sot hi ocyanate functionalized WHi d support. In
certain enbodi nents, the fQﬁﬁLZPna| group on the

NH

L

NH
Su§pod

wherein

support is a solid support such as glass surface, glass slide, polymeric support,
plastic support, metal support, efc.;

L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CHa-, -CH,CHj-; -CH>CH,CH,-, efc.); and

n is an integer between 1 and 12, inclusive. In certain embodiments, L is

kO\/az\; and n is 6.

[0015] In another aspect, the present invention provides an isothiocyanate
functionalized solid support. In certain embodiments, the functional group on the

solid support is of the formula:

S
Support

wherein
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solid support is of the formula: NCS NH NH 04 NH
Support wherein 10 of 124 WO
wQD8H BE8669PCT/ US2007/ 000003 support i BCEUSDH/Eh0003
support such as gl ass surface, glass slide, polyneric
support, plastic support, nmetal support, etc.;
L is a substituted or unsubstituted, branched or
unbranched, cyclic or acyclic aliphatic or
heteroaliphatic linker (e.g., polyethylene glyco
spac et
e L BTl A as bt uetinl BRI, pofymerdo support

}a?astlblﬁbpm \neetall suppertf écyp enbodi ments, L is k()2 ; and
n

qﬂ is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CH,-, -CH,CH,-; -CH,CH,CHo,-, efc.); and

n is an integer between 1 and 12, inclusive. In certain embodiments, L is

/GO\/ﬁZ\; and nis 6.

[0016] In another aspect, the present invention provides methods for utilizing
these arrays to identify small molecule partners for biological macromolecules (e.g.,
proteins, peptides, polynucleotides) of interest comprising: (1) providing an array of
one or more types of compounds (e.g., more preferably, small molecules), wherein the
array has a density comprising at least 1000 spots per cm?; (2) contacting the array
with one or more types of biological macromolecules of interest; and (3) determining
the interaction of specific small molecule-biological macromolecule partners. In
preferred embodiments, the biological macromolecules of interest comprise a
collection of one or more proteins or peptides. In particularly preferred embodiments,
the biological macromolecules of interest comprise a collection of one or more
recombinant proteins. In another preferred embodiment, the biological
macromolecules of interest comprise a collection of macromolecules from a cell
lysate (e.g., a bacterial cell lysate, yeast cell lysate, mammalian cell lysate, human cell
lysate). In another preferred embodiment, the biological macromolecules of interest

comprise a polynucleotide.

Definitions
[0017] Unless indicated otherwise, the terms defined below have the following
meanings;
[0018]} “Aliphatic”: The term “aliphatic”, as used herein, includes both saturated
and unsaturated, straight chain (i.e., unbranched), branched, acyclic, cyclic, or
polycyclic aliphatic hydrocarbons, which are optionally substituted with one or more
functional groups. As will be appreciated by one of ordinary skill in the art,
“aliphatic” is intended herein to include, but is not limited to, alkyl, alkenyl, alkynyl,
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100161l n anot her aspect, the present invention
provi des nethods for utilizing these arrays to

wo dmsbidsye smal | nol ecul e partners for biol ogi cedT/US2007/000003
macronol ecul es (e.g., proteins, peptides,
pol ynucl eoti des) of interest conprising: (1) providing
an array of one or nore types of conpounds (e.g., nore
preferably, small nolecules), wherein the array has a
density conprising at |east 1000 spots per cn?; (2)

%f(ﬁ{‘wﬁﬁ#/f Q?cl&ﬁﬁex?ﬁr AW WAk Hoidmse 'Ith)(l@@% td herein, the term

macr onpl ecul es of i nterest; rﬁéﬂgn "
ddkyl”nndud@ stigightnbrapehad; and cyelig Blgé/i gll'oe.’lpg alogous convention
ol Y er %19%10%1‘1115@&5 laﬁ&'ﬁgr?’ BALYAEP Sandl the like.

P%W? Pg ment s bi ol ogi cal macr ool ecul 3
G‘hrﬂléhtrmrre&ts wsedrbeics the teos Selky i “akeniia Gkt e and the like

pr ot ei ns
B P, ESRE PB , T SSp htomens, o
RQEPhéreh, Slod@lk bkt mrused toindicate tmsegalkglcgmgpﬁggyphc acyclic,

roteln f
e
([0‘%193‘” ' Qllillcéi'falil‘ilaﬁfb@@h&ﬁsglths atkyh Ialiliany}g Iahd Iagksraybgl(ogpgemployed
a bacterial ce te, e ce e
Gorhe 1oy saton SoRAIR SLF RS ARER g B i PR Bfiments,
%Pg%mmenyt faﬁd *an«lglngtg gfb@bs m?l@&? i cel 1&8e1§tf70rluoﬂlnmleslt-10
ise a ynucl eot | initio nl e
aibhetis caroon REVI 18 5t ABS emBRAs AT BTl IRRS AT, allymy!
f é’}){lﬁétﬂﬁlowm the ?nvdnggﬁ%énﬁlid 1318341 gﬁatlc ddrboh atoms. In still other
C

at as used herein, inclu

t
mﬂb@mnﬁg;@p@&ylsqlkg})émndﬁ{w @Fo@ss en'ma %ﬁeﬁ 3 n%entlon
béo?n@zﬁﬁei?%al‘;f}‘ﬂéﬁl: cfirc ORVEbhE, TPYetRMht exiHodemants Fthatalktyl alkenyl, and

roca are optionally substituted W F
oaﬂkymyl gnoups eﬁnpioyad)mathe gr\@upgn corfaip 1-f catbonpioras Qiushative

b%{]fpg'ﬁglgg%ug)% ghus%r Yud¥ Cl%tlt H"n%thﬁni@é&to fcﬁ'le'x ?ﬁé Qnetlh}ii ethyl, n-

O I i I's not
apiopl, isvipkayy,| cychipkywyl) -CHjtcysfloprpnyl, vmyl allyl n-butyi sec-butyl,

2}%8 é‘g’é%ﬁ'gq CI,)}] Sﬁgp&lf LE O%.)ﬁ qg}gdtglah@éhglﬁéeér% éfé‘gﬁ}}f ei@d}!)entyl tert-

f rn}rI awwbemymod:ﬂgeycmpmm hthexigt, amhe;@rla%d:l@yae;yl, CCHg-

ups. al ogo onvent
gwé?lileecy miojties GB% nl%l like %%ﬁl ain, J{I%Eb%a?/l%!& or nicfﬁ‘ E&ﬁk@irtuents
| Nﬂ?enyFFfdub@ [rieDidR, baﬁardSﬁdhhﬁWeéltm, fot bveam}dcrmhermlwppenyl

sgllétgg’]{ bbetag S et :tﬂtalg B SRR YR eroups inciude,

0ogle 'ﬁ%mlﬁmteé% Lé‘il%d‘lym er-giopynyl @War@l}g)ﬂl—propynylsmﬂ the like.
|n I cate those al kyl groug; (cycli

M0 1t e oL A R ST S el BRADRI AEREyy the opposite
h%YénE‘%( %FQ 1%?:5@9&@@%& birdhLdit. nmeaﬁtahgaxm@yl ibepfor example, a

kenyl, "and al kynyl grou
protein or other macrgmolecule recep){oryln a% effe&orﬁeceptc%%mdmg pair.

[0021] “Compound”: The term “compound” or “chemical compound” as used
herein can include organometallic compounds, organic compounds, metals,
transitional metal complexes, and small molecules. In certain preferred embodiments,
polynucleotides are excluded from the definition of compounds. In other preferred
embodiments, polynucleotides and peptides are excluded from the deﬁnitiop of

compounds. In a particularly preferred embodiment, the term compounds refers to
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in the invention contain 1-20 aliphatic carbon atons.

In certain other enbodi nents, the al kyl, al kenyl, and
wa@bdognydsegr oups enpl oyed in the invention conteimud208D000003

al i phatic carbon atons. In yet other enbodinents, the

al kyl, al kenyl, and al kynyl groups enployed in the

i nvention contain 14 aliphatic carbon atons. In stil

ot her enbodi nents, the al kyl, al kenyl, and al kynyl

groups enployed in the invention contain 1-6 aliphatic

%ﬁ]ﬁeny?lg&ﬁg@(e %:}gjﬁfraﬂtyhﬁén- pohed Hi@([‘h@n—ohﬁgnahk)ydnd excludes

gr oups enployed int venti on i
@emdnsnpqunu@acp taansition mietah SPPRICKGS MFtRIS  qreanometallic

ou éhus i nclude, but are not limted to for
gﬁ% e, methyl, ethyl, npropyl, isopropyl
qee22ipr oﬁ(ﬁlyphe ’CI—'IZh&:t}mh é‘py@jpyl, as uqeﬁ}'qerelm rpgprs tq]axbigpmatlc or non-

but vl b ;
Sa%gmitgc § %IS%%%P;I e nnﬁg%’}'%tew }n¥1g be%ﬂd&?b‘lﬁ%’ éro%oel%cyglclhc (e.g,
tsdeNiridycli€, yeed. ))p’E]met uhgs may iledecondp eanbph atams @ fhe rings may

tslggluag E:glltlmﬁl(g.lﬁo gggﬂytﬁdo, %ee,g‘gmy %Ivg et%'(? lhet%%a%ﬂm? Sudngd N, O, P, or

Sille S0 f)@l@eyam M KeRI8m, Ghetings mgrlbledxetacllmdt thmughmphanc or
llﬁe‘rqng:)glg,n}}aglc gg&égesit n.pnne%ﬁggy? ﬁeéXﬁtaflegcri 9 ¥oevsaleel?#t ?r@ﬂllcarbon bond
a(%lﬁﬁéﬂydn-ﬂét@l‘éﬁﬁmh BSJlldJ ?Ee rifpd may ®efaded tbg&thﬁd ot mednng; may be
etnyn ropyny propar gy, ynyl, and the
I $pie-Ii b mzdﬁ)h%ﬂg st ey Ao til"‘)s%lﬁ’ Wg]lteé]lp the term

mﬁi’,i ' ga%tex’bﬁflﬁ[a‘ilct’o Thb Qerﬂpﬂib‘ﬁérb@hp}ﬁﬁibﬁrasofsemherem refers to

and/ anti-ligand binding pair. The a bg-ll may

bai;phatw nm(aTFHﬁlt at N PBF AT mor%?ﬁé&ennﬂﬂ giﬂ phosphorus, or
[ %8%% Qtr&ﬂﬁbe N éﬁ E)f € bPLArbER GRIY. I@ét@ﬂiaﬁﬁhzﬂﬁi oieties may be

The term "conpound"

clorpchady tnbrenchssk cymicetrracyelic # nglyde éﬁwmr&w#aenated
ﬁ@%}gﬁocgaés F\?Crhga%%g 8iIRG, hldmég 38, 1l 83 éthBOdEments,

exes snal In certain
ph@téﬁfahpﬂatmmowtmmsubwh;qdw md@pe@dsntapbla@s@é¢rud>£ @ne or more of

fr owdhﬁﬂegﬁdpgt | ,ggg}%;ggcovfgg LAY Ailse nlm?t%g e tuh! BitBHlimited to

S an es are excl uded
f ﬁl@ﬁﬂdtiaﬁh&efdaﬁphatﬁ:ﬂ arzﬂ lwﬂpawmylalkylahqmapmwkﬁlc plkoxy; aryloxy;

or gtffg)r& ecg@,e Odl 9%%% Lerm fjl%@og%{ﬁlg)%ll{%ﬁlﬁ{ %e{eﬁ)oeﬁ';lthlo, -F; -

meh.eq as-0H; QNoz,DcN eCab LCHOM; {SEHE L 0iCHH; -CH,CH,OH; -

non- ol i goner cl%ud ti )

Rl oA S0 BB A55m Q0 QU QLR -

APt ONERNSTRIRLY -‘S(OWQWM&CQ)RQ,MerSﬁ(Habh becFrence of Ry
‘cyclic", as used herein, ref Ho an aro H el

nmdependently includes, but is not limite to, aliphatic, heteroaliphatic, aryl,
heteroaryl, arylalkyl, or heteroarylalkyl, wherein any of the aliphatic, heteroaliphatic,
arylalkyl, or heteroarylalkyl substituents described above and herein may be
substituted or unsubstituted, branched or unbranched, cyclic or acyclic, and wherein
any of the aryl or heteroaryl substituents described above and herein may be
substituted or unsubstituted.
[0024] “Ligand”: As used herein, the term “ligand” refers to one member of a

ligand/anti-ligand binding pair, and is referred to herein also as “small molecule”.
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aromatic ring system The ring system may be
nmonocyclic or polycyclic (e.g., bicyclic, tricyclic,
we@tmspi3sdhe rings may include onIy car bon at onBGT/0820071600003
rings may include nultiple (e.g., one, two, three,
four, five, etc.) heteroatons such as N, 0, P. or S
In a polycyclic ring system the rings nay be attached
t hrough aliphatic or heteroaliphatic |inkages, the
rings may be attached via a coval ent carbon-carbon
0 [ finh BEFSCt ufeusi @é
?ﬁ% gtg%gedr 89%{28? Hleb%rc?%ég)@taga%’b%ggéﬁl?% [i nked&aﬂrlﬁger ng
sﬁfs&teﬁraaaytoabmdn@pambst i tuted.
i@ooz%i HﬁMer gal i phall G dhe@ nttﬁk%ﬁ%ﬁﬁ%dyph@'é'régular array of
d FEPRT refers atic noieties that
e&gibrw preferabhyr spots &f m@lgmnlecslgl dogrpouniis,theying, a density of discrete
phqQspho or, sil atons, e.g., in place of carbon
é?%ﬂ%s O{I-‘ié?‘?\sb%l‘?c%ﬂgﬁ&@%l eties may be branched,
yodzeanc hENatueaacPIrbauarLlae Yohippuadt! Asobedkersi theatexsel “natural

and_unsat ur at ed rocycl es

ST B AgIPORIL Tofres CL RPN S BRENEL e Bnplex natural

hedflcRalvhRi3htire KRS Sléded Bieughiddlitidil e@ybbtally, these compounds

i'ndependent replacenent of one or. nore of fhe Eﬁﬁt %ﬁﬂ d

FODREN PRRPTEBATS IS ORATECTSr 2 Righ deRtieandediversity Qf fungUicHi]ity, and a

r}f%ergé SO fdnt? a%dm@%irpmnmm& Phad tdritea! diversity of
heteroaryl; aryl al kyl ; heteroaryuglkyl al kox

retionglibrendesisioss s VARHEE D& PRSS: CHRIES) RS- gy drophilicity,
%@ﬁk&ﬂ?ﬂoglcn&}ﬁf &%Hf\Yil[}I tbl ﬂ)dmeha? ¥, Qﬁ’ﬁﬂé ﬁﬂllcﬁc():lll_a"(l: Fgroups(ﬂresent in the

e@Ha:@umds CFeOpe-f high @mmzof m@%@b@% as u@éd)efz;ef can preferably

RESEN acg AL e B ety 000K et Sl or e
cxﬁv&mf'abtéeﬁuau@mﬂ mpletmsl hess stmmuralscmctmﬂﬁcﬁ atpytagditionally
ali het er oal i t
arpy&eéaﬁ?}nve v%%qrgp%l.g} S ﬂéﬁ“‘f(tl a %er?ﬁlﬁsﬁ:glgﬁc[fyéo]mpl%x natural products,
ainitpdtahdyemal @ﬁtefaﬁabpqoﬁhially w1ﬁr y baticylar bmrlogmal receptor, and thus

het er oa yI al k}/ ﬂubstltluen . scrl bed above and
HBRE RO AR PP PO S ubst i t ut ed, branched

0 DoRTPr amPBﬁﬂde”C YAtdoEdiaE té eheghresent &ﬁ&énmhmrae‘fmpadg} afmprises a

e ar¥ or heteroaryl a B’E‘ltégdit uentbs descrtl(% as O¥E.tide ma
aﬁﬂn&@ & lpastarep amdn agify tQBethRL PR BERHAG OGS FeP y
[ 28244 2k i SB0M-iual psptids A akelledtibn dﬂ]:%phdésm Inkeghredeptides

ppteferatl qor i SRy meEaL BRe A ek Sod S Sinind doids CLe.
”ﬁdn‘?}?&ﬂnﬁs that doHot $2‘f’ur 1%%99&5&%&558%ﬁﬁé&ﬁ&&?&ﬂﬁﬂ%ﬁolypepude
or smal | nol ecul e may be, for exa

edlfeteod/aroptiss |ae1d1 kg @ PRSI ’é‘é@ﬁ £HmE # ngqfﬂi}lvepy be
p@rhgtoggcﬁ) 02%o, Ml@ Bpﬂ'forr@}z‘f theAPniHS ﬁéﬁdﬁ‘ﬁ{ b Hwehh@e f) e may be

atray egu I ar array sl ons, era

spotified; fcgmampm; brdhe edchtm@ﬁﬁ sb.emwa wﬁgy gkttt Wg%lwdrate

([jlg%%é]e ?.tx ﬁ%c%s% %E‘r}%u%ﬁ}f‘gg eé &al‘np‘pou s ou%, a fg‘;tg Iac1d group, a

t hakdréfonednjegation) ﬁpucudmaitzatmlk,@rmhmmdiﬁcaﬂm Fi. t 0
V\m@ﬂfn at FoLyrue eo% @Egcﬁx‘ragfl;eg ?&?ﬁﬁtﬁ@dud& RGbRucleotide
T)ﬂfd:mad) b polytnersef rmorepnden:i sTltfqmlmnnr oy ineludpnatural nucleosides (i.e.,

reocenters h denS|t and .di.v
B F*&ﬁa'ﬁvwdmsn%}l Bp6 adiittngg Pilafloy flokyhdeBine, deqpythymidine,
0B60:8/chiakedsiies and Bed:fiicytidine),extleoside enalopy (eof., 2-aminoadenosine, 2-
functionality can be defined as varying the topol ogy,
charge, size, hydrophilicity, hydrophobicity, and
reactivity to nane a few, of thed4 ¢4 onal groups
present in the conmpounds. The term "high density of
functionality", as used herein, can preferably be used
to define any nol ecule that contains preferably three
or nore latent or active diversifiable functiona
noi eti es. These structural characterlstlcs may



string of at |east three amno acids |inked together

by peptide bonds. Peptide may refer to an individua
w@epsiotEenr a collection of peptides. |nventi VBCT/US2007/000003

pepti des preferably contain only natural am no acids,

al t hough non-natural am no acids (i.e., conpounds that

do not occur in nature but that can be incorporated

into a pol ypeptide chain) and/or am no acid anal ogs as

are known in the art may alternatively be enpl oyed.

%i%tﬁlygﬁaﬁneofnogﬂéep olb r?ﬂilildﬁﬁ aﬁhfiﬁyll d&leﬁ?s;hél\&ﬂiethy@cyndine, C-

peptide ma Qr, exanpl e e itio

éfpfaplﬁ'?bérﬁyi‘ﬁ}neeﬁtﬁ Psppyexhura@n& CarpnRgeRosne &%d‘arﬁmoaﬂdme C5-

eﬂ{mﬁ@&ﬁe ERRAouAdfR! eg%xémgrc%@me aﬂdh@z@ﬁ@éﬂ&ﬁﬁé' 7-

group, a fatty acid group, I'i nker’ for_ conjugation,

fdenzaguonesine &taxgadenssing, ﬁ@xolﬁamersu@aﬂ(@nmeﬁwéguanme and 2-

FT,RQ)% F@é ﬁicgfﬁl grfjoedlﬁgc{ badeb, 'tg QQHddi@ﬁed basef. (e.g.,

ae or onuc eOtI ers to a

oﬁethwbteeidias@hésnte"fmalaqulbymr mtndgﬁadrwgwée ﬁat2urfh1|oronbose ribose,
eosit.des

A G L e

Qﬂmxylgnamdxmteseandaﬂdwbhosgmyarnnﬂnmél)akagnml eosi de anal ogs

T LT T L DS

%diﬁﬁd}blhldiby hbﬁ“o[l@om@ﬁc mgbplymyémpyﬁndcblﬂﬁr syathesized in the laboratory
pr%p | -uridine, ?1noaden05|ne C5- bropouri di ne, ds th
oy &Wd.ﬂwﬂ wgloegles. A5 e Beteish CARIFST QAGRRGRds that are

Fmaaaqaa&maik@e hofve v@e anawammamanoﬁcmw acedtQEhinRl to “natural
net hyl guani ne,

8- oxo uan05|ne
tIPARsHlike ﬁ@l)“POE‘PFiﬁm%aéh?r aﬁmilflwac@sése@mosﬂx chefagtgripsd in that
'ﬁ?gbﬁthﬁg s%ﬁ%aﬂ%ngcarb&ﬂ:@ﬂdsaﬁﬁﬁhgaasﬁx%)ecula@ WQ@'O@Q&Q than

bases, nodi f sugars (e.g., -fluorori bose, ribose,
21509e @lklwugbdhlé chaxraat@m@ts@l i mfel%%?sléy be dymiging |ff-’1i g purposes of
S {
ptﬁgﬁ_p&%ﬁtgpﬂ%@g)% éi le:s age %[Qfgglglg]? t%rﬁrta S@4r in nature include,
Nipit @geshet limised tspsmmh eiyeﬂmlcm,ra@ldtrepmyﬁsmflbcamleé@ﬁ f‘gmall
ref 9
el "t 8 BERE Bl bty BP FRRISE, BUABERS: Imieg o
[ cmnmiumrle de<Snibed mr‘ﬁhm eudle(‘Stascogslectivestaithgsicefirvee Tavo Million

GenPRPREan Sl AR o i blsaan S Mol Pifces and

pceﬂp@t}illalle rkahh mﬁamized:d;:ell%ddﬁe [Assa@ysS WaH in. OhepC Sbe 1:998 120,
t ca character] ze n that ont ai.ns .sever
o RolEiRe Dgind o7 ronse) 20k BrlitR BPRBHg fopper 08/951,930,

I ess&tﬁémrbfmmadohapumaﬁéy of Chiapagide RerﬁhisBéhtloi‘Nmiral
intended to limting faor the purposes of th
PYIOdEsE ,.tmélmrr- &ﬁnteméé%av@gh 81° InGorRPTAtHhTEi e farppge. Tn

O&tain bifePplefirfed ditbdtiMenthatfad-phQfuct- llﬁé k@dll folecules are
t axol , dynen1C|n and rapanyci n. Exanpl es of "snal
n#ilizedi es” that are synthesized in the |aboratory

i nclude, but are not limted to, conpounds descri bed

in Tan et al., ("Stereosel ective Synthesis of over Two
M11ion Conpounds HavPessrintiancefitheDmavingr es Bot h

SC . e
R0 or o, P e sBERHEL fes b RERREI S Bontaining
1@198qt1\/bm;all&ﬁel§cuiea end pmchlcsdoﬂdeveesxty- byjented eynthesdy. Reaptive

,g!gh&%tl %P ' %ﬁet %r a?er&ggtég{es?ngét?éelmggg e si?‘}/anlt %gﬁe'tcﬁle? Ennted in the
Naiitv enfsitly alnag diatiide’ 1a. tigerii Ilbebafﬂmhgmhs&bic.\kﬂmxoi'umma 1d. genistein
i ncorporated herein by reference. In certain other
preferred enbodi nents, natural - product-1ike smal
mol ecul es are utilized. Descriptiseflefi the Draw ng
[0030] Figure I shows the schematic design of the
di versi ty- SMM cont ai ni ng bi oactive small nol ecul es and
products of diversity-oriented synthesis. Reactive
functional groups are colored. Representative
bi oactive small nolecules printed in the diversity




WO 2008/ 013569PCT/ US2007/ 000003 |l e. lactacystin If.
uvaol | g. Derythro-sphingosine | h. gibberellic acid
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nmgg)cbm vaperie setghee thy q{bac pr,x_-prtséj 8018})%“&&; 5 Z;)}lashed slides were
a]g&%bié Sﬁtﬁm BST ﬂﬁlo‘é@ﬂtl&éf@CS’S“&[%bledrmhe(GSTetatlbsdy An
yz e

in the presence of pyridine vapor and
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sBided. 3s10Rd3] inl DMFewdrestioysd i mpje:amm@ gurdgcesd ane thy slides

printed cij ves ,using ant
ea e R e B b RERGP RO S ghlr iR SRR Bresence of
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bloactlve i S.S nd| S
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FIVBHr ) Giemrgdmhounthe fesmsion Jigelp b prePes g
CQRlibQdies. TR oRIsSRE 1htendif) SRitivatid Badligr&dfuip{abib6ach printed
is defined by (Mean Foreground - Mean

Background)/ (St andard Devi ati on of Background). Data
represent nmean val ues of duplicaig@oSppts on an

i ndi vidual array confirnmed by two i ndependent
experinments. Al conpounds with SNR635 val ues greater
than 3.0 are | abel ed. [0034] Figure 5 shows the

screening of small-nolecule mcroarrays with cellul ar




| ysates. (a) Schematic of the nmethodol ogy. An

epi t ope-tagged expression construct bearing a target
w@r@seirsenf interest is introduced into a manMmedTi/as2007/000003

cell line by transient transfection. After 48 hrs

replicate small-nol ecule mcroarrays are incubated

serially with clarified lysate, primary anti-epitope

anti body and finally a fluorophore-|abel ed secondary

anti body. A gentle, brief wash is perforned in PBS

fiabi @ik ROstRAGD O BedtiRs bﬁﬂileﬂ)ﬂ{(ﬁb &ﬁt@-&ﬁﬂﬁostﬂfceies {(B)yantisdigitoxin,
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69PCT/ U /QQ0 l,se-gol
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f |ti°191'i&$é3§iﬂﬁﬁ*az\§ wWoB T widRfol & didiitensa.(1¢ cﬁww lzayﬂ\/l)r\m described in Figure

L&@?bgéﬁesg@%nﬂ&?%w' ermsre Reistl IR AR L OF Bt Fonion. Data
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fI uorescence at 488 nm.i gv\g é_)dcb A”‘?}ﬁs \Aﬁre P e, blank
. rrotmssncading ofFKBREZ fl?%\satwy% 224 G9d) Fr¢ PYRRIEC fQ Epierenc
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a al nst 'FKBP12. "A fal se-col ored, representative IPR%eG)hnker

fblacrknag with bovinereaum GlbumindBSdo odyetBgisng gives
%(\4:1 [0036] Figure 7 shows the analysis of
srm nol ecul e microarrays screened with cellular
| Yi083Fs . (FagurArﬁ shomesythe tletectigpof biadingrie digapds ¢frvaryipg affinity
WLl 8 1584381 r FKBP12
o S bl e sagio Shu nayi i o
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Each array was subsequently i ncubated with an

anti - Fl ag nonocl onal anti body and7afde2¢ondary

Cy5-1abel ed anti-nouse anti body. An FI Cl 3P12- pr obed

array scanned for fluorescence at 532nm (green) and

635nm (red) is shown, as well as a highlighted region
denonstrating binding to AP1497 derivatives. (b)

I dent i fication of FKBP12 bi nders SNR635 pr of i I es for
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WO 2008/ 013569PCT/ US2007/ 000003 bl ocki ng wi t h bovi ne

serum al bum n (BSA), length of washing in PBS and
w@ologeidsyd ene gl ycol (PEGQ |inker |ength. Al sopCT/US2007/000003

presented are a conparison of an alternative approach

to printing via an ester |linkage (MA), the utility of

a | abel ed primary antibody for detection, and the

utility of an alternate epitope for detection

(hemaggl utinin: HA). [0038]Fi gure 9 is (a) structure

f b
é?fﬁégl &%?eﬁa@sfg (’%g%&dr om cel’l &?M floiscs ot 635 nm is
skemvsmr () daraiastveere arcubated-witlsclerified hpates Oﬁk@&@éﬁells over-

éil‘g%%%ﬂ% g‘,?&ﬁKéhlghw falde QiR M@nsﬁ%ﬁ\/mﬁaéé Sn array

a sma ecul € m croarray
fsaebihled dbil fmoraswgnecatetdsi my ipsheoes s(d) mm'@]vmr@ ipcabated with

SHac i) Sepaes SRR 70A P UE e i PR S S By Pfona

%hhg anst tFKtERiZWIA Ifalee-sblordd, Feypescptatitve dmege of an array scanned
éet h ene t coI .Spacer. After deprot ection using
‘ﬁpﬁo pPrgpGRBce 3t ¢35 Rypiis at ohexane is coupled to the

q96361ce VHigure r%o%ﬁﬂe 1 PaS bPsmald-niuleculelmidrberrays screened with
i socyanat e-coat ed slides used during the croarrae¥| ns%tof

weBulas dysatesi (AR pTAY af 1 \SPH featunes Wes prBiFdavith g divers

QoM B3t RS, BXRABHDdh&s PAP1 T ErnAR0Es, laﬁd 06pbuiids prepared
cat alyze the coval ent attachnment of noJecules to B‘E 4
F or

sheduigh by ersity-eriented ewrthesjs- (BMYO §91WP%<§—1 %90‘2&‘1 e
éﬁ‘nﬁﬂ%}f@ S?Ee?ﬁﬂlel hif B &hYl dem@rﬁft? aFI@Vex@;éﬁﬂ@ﬂts\/Wi&m Flag-FKBP12

overexpressing celTular |ysates._ (a)
m@nptessmg otlhdar lysatboyyersf conmpaged tOpﬁY%tné‘db%t’f?rné (1 cpntrol,

rlgg%riﬁyﬁymﬁn%t?g bys %&% Eﬁ glghi Qe s@é}seﬁﬁ&t%ﬁéﬁ&ke@%ﬁﬁ Whtanti-Flag

crn hr ou secondary al cohol
(xe)md:itlsﬁaj gnahmdyf arhlaa:k@mdard@uﬁ lab@}@d agfigneyse antibody. An

Il"e}gggﬁé E]J)r% I nt ens) te%iotg gééncg Qt %ﬁ% %éljegr%%dc@l%m (red) is

o fam o
bayelegt, as %il&djallﬁglﬂtg}ﬁéiﬁrergidn ddmmtsaanngl binding tonsP14p7 derivatives.

data derjved fr ri lLec

AN Taesice o BT g AR st

[ B0423rRA akRGeRte shOwAN ERShicoluntieisgavaaiplé boa difcraerpheXC,

chem cal Iibraries of
control; FK, Flag—FKBPlZ) and each row is a printed small molecule. The color
scale indicates mean (0) and maximum (2.24) SNR635 for DMSO solvent spots.
Printed molecules with SNR635 above the threshold established by printed solvent
and satisfying a level of significance (p < 0.05) by Fisher’s exact test are presented.
[0037] Figure 8 shows the optimization of lysate screening methodology,
complete data. Flag-FKBP12 over-expressed in HEK 293T cells and appropriate

antibodies were selected for screening optimization experiments performed as

depicted in Figure 5a with FKBP12-ligand arrays patterned as identical triplicate
subarrays with two-fold dilutions (10 mM to 20 pM) as described in Figure 3b.
Protocol conditions were serially optimized in a step-wise fashion. Data presented
represent mean values (SNR635) of spots from triplicate subarrays. Data
corresponding to FKBP12 derivatives 3a-3q (red) are compared to reference, blank

DMTF spots (blue) for experiments testing total protein concentration, the effects of
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nat ural product-Ilike conpounds having as many as, or

nore than, one mllion nenbers, has led to the
wasemsent need to facilitate the efficient sSerEESI00G000003

of these conmpounds for biological activity. Towards

this end, the present invention provides a systemto

enabl e t he hi gh-throughput screening of very |large

nunbers of chem cal conpounds to identify those with

deS|rabIe properties of interest. In certain 19 of 124

%@&%@%P%%M&gﬁ@@@ RABAA M RRhing BBt

ositions are provided to enabl e the

mogyahﬂpmjgkypgk (PESHiEken lgneth. Alsg Presepied 3fid gp@pgiison of an
Bk oITAOK Rl5riAthd (iE0hIchir LHRAR @AAPANG i gaTTASeled

I cal macronol ecul es
qeirharyrangitrbdyli fma®tlonmd the stilitnef ancaliesmte gpitgpstfepdetgetion
b(;T,led t den a small nol ecul e binding partner of a
8?%5?8 ﬁacronnlecule of interest. [0043]1n one
a(9p88Y , t}hgumsése(a) stnromﬂntOde@M% depiroorindeletP@8 sompound

C‘g‘[ﬂ {zy'asz %Héstﬁagﬁlggg‘g ce?lq | So?@ 8%{/5%%?@%3&0&? 1.276-

ClbmmlﬁﬁdlﬁglftaFlea @smleﬁyaﬂdcmqm)t 1000 spots per

and thods. fo ner at i these arra
Ll et is o e o &SBH TAGEHE U oY (M
afabAY St ariRrdenifl goutsss, nore preferably natural
product-1i ke conmpounds, that_ are generat

f
3&049] and¥igutd 1 Eghawies §c§1e{11@g'ﬁmsaa ateplgpg aFeé immobilization of
Sééﬂ&lE BRIl &C ftﬁ‘dxﬂﬁkﬁfamlﬁsﬁobppﬁlahb PBAPSYRRd&tard c@ataee with a short

synthesi s tech nl‘%res In certain enbodi nents, the 1.6
shabrc-pretested polyestrdens glyeql spacsr- ﬁ?aqfldeﬂli?rff’é&lepé’émglmpendme’ -

C&M %g%haﬁgmqhm& 1ddN6 tﬁé@lr*’acg%@ﬁﬂéh %§n@!fcﬁ1ﬂh@1'bﬁrt@brov1de the
oqucts or extractg of natural products. The smal
rrrsbemﬂa&ccmhgd Hilepuséd duringothe prictdazieyipgmuipeess-edlides printed with
Addl rig(ltdl%/ 5to %5&‘1{1 fﬁ‘g le g&stehqg %yﬂﬁm@%&uiﬂ%d&q% catalyze the
ent 1 nvention, to provide
hcqmlmmaa¢manmwlcma¢s toahe bmali cradeswemierpaanfRvivBssurface.

bl e ghar act
mﬁ@)’gﬂes" Figare 12 86 a:ge?%a'g b di8eutd ThiBlRHHP br RS FRlFKBP12
| dedrekprcsshg oslhndbr llysagem d(a) Reedgnition eCan ajalogof AP 42hprinted

( i cal rracrorml | ) bj.ndi pa r n Y

| gl anEHER B B Betta drt o) SRkl HRURE shlycin, ikely
agg?teathéjugﬁ)éasea%ﬁiaeﬁsla}aﬁdlr xcd) Histd ggapartbackygraundradjusted 635 nm
preferred that the .anti nds rote y

r SuerasFenReAtintERYedata d derjyeg from; Pvﬁﬂpanla ‘t‘ﬁ“’é"tﬂ"é‘rF’ SRRV @)
Y 'irﬁgtggfa%jof bakgounddpie 635 ﬁﬁmrébaﬁﬁceﬂhf&lﬁltyl dataslerived from
utilized in the detection netgﬁ¥# [ 004411 n anot her

e PHBtEdAmAlL mP}?é‘u’érfP?qureﬁé’f‘F& e g i se macronol ecul es
froma cell lysate. Any cell may be used to prepare

the lysate. For exanple, bacterial cells, human cells,
yeast ceI |'s, nBevexintion ofCexainPraferred Smbodisgnts ode

CZ{)(}&] uq'?élr At L(ﬁ' PdARLnE géx{e?an&mh;ﬂét t¥emitMMraries of
¥rom aE)loratory cell Tines, etc. In
c elamalrpredmtillqmm@ouadsha\@m @w@éx ag.irmaig thage ¢ gillion
utili
R 116 S B8 s s
t kempoesésfor |bmlegnt:al<m:nvitn Tewauisrthisripddihewnessnt invertipgnprovides a

I(: )%lgl%f’ t r aC@S tl‘é? ﬁ‘ﬁb “&EP%gstcgb%‘B[gec o nEy iaﬁlé’{ﬂ&lngé}s of Bfiemical

t ft@n@fohnd@to@denﬁ@ﬁh@s&twﬁmdedmb&gﬁanS ofuntérysio iy pertain
treatnment, French press, etc. The cell |ysate may be
used 20 of 124 WD 2008/ 013569PCT/ US2007/.000003
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as is, or it may be partially purified before use in
the inventive system |In certain enbodi nents, the cel

wo ymanessess clarified by centrifugation. |n ot hBeT/US2007/000003
enbodi ments, nucleic acids are renoved before use of

the lysate. In certain enbodi nents, the cell lysate is
extracted with a solvent. In certain enbodinents, a
cell lysate is used in the inventive screening system

Smal | Mol ecule Printing [0045] As di scussed above, in
{ | {d@nabRAOREh-throughput
5 HRE Lo 07 LSS Ehad b s m ot o
tshﬁegﬁugejfarbr)olarge‘ nivihbers o6 phémigabeanagayngn & ideatily those compounds
resul ti osi tkqn I h
£epable ng’ﬁ nﬁ) tglchlg’lgglcaﬁﬁlglr:ﬂt?m%ﬁ?cr%&?slg ggg%]lgxt@éﬁl%%hments the
Qﬁ%ﬂtﬁ/‘é lsy¥reeRing. systﬂﬁm is lulsexd tor elertifyi asnFalmotechle ipding partner of a

i sot hi ocyanate c 100461According to the
n‘@?m&abma?‘ﬁ’é‘“ﬂ?%‘g%ﬂf %‘\%tntl on, a collection of

@ aI pectitd QAbpHEs, thOpregerd 1hv¢3ﬁloﬂfprmﬂpmcmdposmons comprising
rin

onto a support t ener hi densi
aarrew@f chﬁng:eh%qrapourm wiarbedine @wapgg@ i5dcfanate or
pir88§\|1 Haté cﬁ&his@ry%pﬂ%r 4 dendlip o€ atlehirel 090 |spdts peppnf,tand methods

tlonalzed with an_ isoc te or | sothiocyan
rrfnr@teyeramgameee arayntlamasiquy %‘t"%‘[&e’a‘é’sﬁ‘f‘ BEEERHY %‘gf‘m provides
Hl%'il r??iet:&l@% rgl&eq;reﬁpﬁﬂ@' fadurdl PrRiiendike cbMpbaidy, that are

provi di ng one or nmpre sol ugi ons. d
Ogertelnzaeéﬁ‘nm mht@mﬂfm syntherihicemidues paaHaks eSS 'techniques, an
f,rt %@' Q_LNGime ls#/ﬁ{h Pfé@ﬁﬁxquésg)In%hhﬂ%ﬂll&ﬂhﬁﬁﬁts%& small
scr)ll uatl ons o e sane or fferent chem cal
c arodeutgaré mxkﬂueesslflsmhllsupbgulbs Imd:r(azl!) erakpdigents, theesmall
pr in ort .to
?3u?qs %) g%t&fad|py%‘§§° T &éﬁ%\g’faslog rr]ltglﬁré% Fﬁraﬁ’%&% dTHeesmall molecules

S ﬁﬁiy' belpuried| o2 pastivlly rhhrﬁ'ladu Ppdditionaliiye p:gb‘gm&ppllﬂcflgys off compounds

conpounds i S nerated and th rra

TG D UP RO LE PSP KN 047 PAEVAR L] Cap af Arfys tht can
S E‘e |skrebl{ﬂeci fae c@ﬁlbgilﬂxdsl wgfi akdizdle diatrzhﬂd‘.@ﬁlca.nlln aiwhﬂfredpect the
chem cal conpound, capabl e n

e st SarpoBEa s T B bk A Ghat motcule

p%{lh%éiﬂ Abiolo Qﬁﬁfrﬁﬁérgﬂlo‘lébﬁle) lbﬁidiﬁg’lbmw mﬁlnlg: thel mk&nnve chemical
conpo él preferably small nol ec ﬁ&}l cul ar |

t h:omepogmh errgyseluasﬁd @mlwypqatgﬁ%d 5@ oqyaB eppistry. is particularly
gh eh%ﬁ sebéjf)foltéxﬁée %ref@ﬁ%l’,@fe@ﬁm@fnaht bio&ﬁh:ﬁ&nd it is

ng ura ke conpounds that can be ufi 9 h
| rmd)ﬂeq:aproemm pnefﬁrethfb@frﬁ libreryelerecompnapbpiotiing 1Srﬁt’lh§8 in the
dirytllél e%l@d:l d-based libraries, as described in Tan
e f’ ereosel ective Sﬁ/nt hesis of over Two
M [obi4in Cm'pmﬂldsethdmg:nStt wentilizandreemprisssmagemolecules from a

Rgg%lqé%% gé_%%?ﬂagt?%r / lb%é 6(8% eé llj%’&sagen dFOégr:% " Fle bacterial cells,

W Kuind duillaf yHastZ&ﬂlsleahHMEaacben.s,gagmgﬂe cells, mmatgﬁ@ﬁqlls fungal cells,

Soc., 1998, 120,  .856 0L DOr
r plantsslls, capger gellp, 1§ oalggi? Sa gf?lg fer%% lgﬁ%%%ol?ﬁ:@l'(l) pgﬁ aefc In certain
skithbodifehfi€a 8trtptohliResisell aftrapis dtilrad -nptl@l preseint mvpergon In

enabl es the nore efficiept er.at ¢

c oPAsBirhensbodigiiaife A mWPP ’hgffqg%’ﬂfagtls utl i {zhggﬂ%)ﬁ% filvention. In
PageMahiLbmBYNhIRE, & himiadiady extdctdy utlhmﬂ llnlthﬂ pfesmmmwmon The
(one-at-a-tinme synthesis andg podificat.

st lysete mayshe lzrsnarafl Y5IngAnyteq ]?W“H‘FEC%E% 'ﬁ%o%gf F%‘H%a“o“
anﬂorﬂ@ééﬁ%oﬁf lfs@%ﬂi’é geffent, Prethi 28ss, 2. (AR ceHtlyyasd Inyy be used
occurrtng conpounds, or ot her col l'ections of
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attached to the mcroarrays nay al so be purchased from
commerci al sources such as Aldrich, Sigm, etc.

[00481As will be realized by one of ordinary skill in

the art, in split-and-pool



techni ques (see, for exanple, Furka etal., Abstr. 14th

Int. Congr. Biochem, Prague, Czechoslovakia, 1988,
wk2008013560 ka et al ., Int. J Pep!. Protein Res.pdP842007/000003

37, 487; Sebestyen a at, Bioorg. Med. Chetn. Lett.

1993, 3,413; each of which is incorporated herein by

reference), a mxture of related conpounds can be made

in the sane reaction vessel, thus substantially

reducing t he nunber of containers required for the

0t e ﬁ'rﬁzap{) e Y&ENIY Bhfed bOORA IRSin thefilveRtvd rb@mm In certain

onfalnln as nmany as or nore than one mlli [
remuoénsents;sthenelbwgmtsrleclaaﬁeé |bwcs=e§&!ikfﬂ%ﬁit°nb6{iﬁ e§ 85’?’?31‘%“"8
a0l ac% Vi “?gml)%cpt?é'fofé%%%ﬁhe MWRRE I cérfith @ﬁ@ﬁﬂﬁnéﬂ‘ﬁ@ the cell
ﬁ% Spécies of reagent A to be reacted
srmmrstexmcmd eited Saiveht. M pestain eRBORBACIIE#eee M%aémss“sed in the
omn vessels are conbi ned and then split into in
0€§§EP§S°ﬁﬁ@Wg S % ®oresent s the number of species of
reagent B to be reacted with the support bound
scaf f ol rocedure is repeated until the desired
éMqucu??egﬁéﬁ{’% are reacted with the scaffold
5[‘)[) t Ur eg5s digcuss@l abovedidsorecdpédtfthapyeseht m&wpm]rpj‘gwdes methods,

(0049] As nenti oped .aboye, . the use, pof .para
s ek e POl BEHRE, B PRIk vigh densicy

85 $hd RSHRing B pokididhs, viRatinythe nwall vmoledtdaes are attached to a
separate assenbly of products |n th P%' ?g o
v@é@eauppont@smexwr@te ghemisty|(¢-8e @S S\h%rrr@ dRt 8] e?@ A

%@ugg,ngb%g+ gﬂ§ of tiny wells mhlch are capable of
In

a snma vol ume of solvent in

r Méﬁ] on Aegerdipele thecmnthed of the pregept nweagon,rf:\ %Ppgﬂ? of chemical
t t Erate high
Ol oth %ﬁ?@rp&ﬁé%?{)égbfgﬁﬂnﬁpﬁugdeﬁo Rt I dhth ¥appornioSgedbrate hig

réac l'ibrary of n x m

c ety raduays 2Ih geinetd Athiswpethod Spmpese0PePrayading #/59td surrort

[ 00501 Sybse Qg TR 6o

b & %‘? ﬂ\? 8 gg%ué?&t S %ﬁép@gégfgﬁl%%tg hod %g gl§ bs?r onsyamlte
Ofndide cdﬁﬂdlf eﬂlmmmﬁh ardesipecbehamuigal dompeupd OF spilesgion of

odj ds are.s
S g%ﬂﬂ 18 gﬁlﬁl AR atta%ﬁﬂn{n%ﬁ@s Z(%g gﬁ%lcﬁng 8hé 8r more solutions
S Hpﬁ@%ﬁfétdr)dlﬂk&hf ¢Heniiesl donipoupads sepseoatiackerbtonthe solid swpport; (3)

| ates at a density of one d
i S og B ol G RSB £t P Omponms
akﬁ@@ﬁdsuﬁﬁaﬂ@oarﬁcta) atposiriethe peinerismgpbit oo nheleophikea(dsg. , pyridine

and di sso in a sml volume of su

Diaper) that satayrat thefoxalept sapturgof élbeni}’a%}ir H‘°t5"r"é1§eé‘rﬂ“? dfpie support,

eGRrdRA arflil S5 fHuRES i sUsdnéitd PdhdOthe afray hiads demeitytof at least
assay I's required. Thus, in a particularly preferred

ertf0Qispetarer e¢Mhi gh- preci si on transcription array robot
(68272 . asne SFOR@RES kAP the Bk wilrtalis) althought arg desired
&sear 1996 , 639; each of which b
| mhempml eomgotret @mbb;pfrfemmewe@}tae@ﬁew%éﬁ seljdsppport may be
?izéga k pa?él(fm fﬁre%mx%t&gp‘?@dﬂgt lﬁﬁ@éﬁrﬁﬁ’&ﬂldﬂ@hbferably

rep’e I'ver approxi m 1
S o;lmsﬂ]r mplegeleg,. partgmmr@xthqra@ genergied from mltt@ng@qﬁ/ﬂlb{aé'y or paralle

defiped | oca e ik ds that
" el BE PR dnfby 50t fiafits of natural rodupt like compounds the
C QAR MenfABizeR jh the ppesaui teentiem molude; outsire notdngm:rl to shikimic acid-

e

m % 31T dpﬂunae Blading RrRhaaBPdatuies Bodtt Rdmumscmgt of datwal
sl i de-sized reaction vessels that enable the uniform

appl i cation of solution to one face of the slide as
shown and di scussed in the Exanpbgsfi12hpis results in
the formation of mcroscopic spots of conpounds on the
slides and in preferred enbodi nents these spots are
200-250 pmin dianeter. It will be appreciated by one
of ordinary skill in the art, however, that the
current |nvent|on |s not Irnrted to the delrvery of 1

o Y I 1 1. i I o s




of the Iinkage, other considerations include the solid
support to be utilized and the specific class of

W@ owpoWwseks to be attached to the support. Partpcuiszoby000003
preferred supports include, but are not linmted to
gl ass slides, polyner supports or other solid-nmateri al
supports, and flexible nenbrane supports. [0052]1In
anot her enbodi nent, as discussed in Exanple 1, the
conmpounds are attached by nucl eophilic addition of a
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s are attached to a solid

S Sf,imty(enws nhgBiocsng y\depét@zeoh duitst998, ds45H &aph pHwhich is incorporated
Sg?real lgyuﬁg%rﬂwe T\ Hn)ﬁ%péjgfr el ML ShPounds Ca.lil be Hﬂﬁ@ rlﬁ tHessaﬁle

as a glass surtace, ass slid
PRJay S v€ssely ﬂnﬁrshbstah’@eﬂlyl redscipg tret numﬂwavlf centpiners requlred for the

et o gm%fgverx% Sglb%ﬂlﬂlteggsygfn a§ SO%Q chnttayntit?éjas wa GH68mBFe than one
mllhon library members. As an example, a solid support bound scaffold can be
divided into n vessels, where n represents the number of species of reagent A to be
reacted with the support bound scaffold. After reaction, the contents from n vessels
are combined and then split into m vessels, where m represents the number of species
of reagent B to be reacted with the support bound scaffold. This procedure is repeated
until the desired number of reagents are reacted with the scaffold structures to yield a
desired library of compounds.
[0049] As mentioned above, the use of parallel synthesis methods are also
applicable. Parallel synthesis techniques traditionally involve the separate assembly
of products in their own reaction vessels. For example, a microtiter plate containing n
rows and m columns of tiny wells which are capable of holding a small volume of
solvent in which the reaction can occur, can be utilized. Thus, n variants of reactant
type A can be reacted with m variants of reactant type B to obtain a library of n x m

compounds.
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al i phatic or heteroaliphatic linker (e.g.,
pol yet hyl ene gl ycol spacer, polyethylene Iinker,

WO d841356CH2CH2- ; - CHRCH2CH2-, etc.); Xis N, SSCcDusidnr/000003
and 24 of 124 R is the chem cal conmpound bei ng
attached to the solid support. The |inkage is created
by reacting a conpound with an activated surface of
formula: NCO 5 Support wherein L and Support are
defined as above. The linker is O to 200 atons in

18550 e Qurida 130 BéGFrovided
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GREdeAt Bn émmﬁéﬁtﬁemd ménihtunization of the aub,slwqdentlassa(ytlh egquired.
enbodj nent s, He I| nbr I n.cer n:
e'ﬂ}}gd]qﬁapﬁrgculft gprer e@gﬁ% eglgsaclwg é:lre%?on Lafld iption array

| B6btiGicRchalsr b, SETen 1995 Q20,4570 Shalba @t mrmmommesearch 1996, 6,
I i nker does not |nclude heteroato In certai

5795 Rl which FeinEPFAGEtod RETSLURS FHSEepEHyAn g dised to pick up a small

t 1068 0f Uiss@VEE coapbRRNAHAY eaCh Al repél[tnkdtl}eaehver approx1mately

noleties. In certaln enbaodi nents, the in

Hal d@enl of sakation GosempEoxEratdy §-PapM EL#QFSVD to &ei1e Tocations
%P 2 gé Q)tf?soc RO oRA Rz élé’s%hﬁi@rds@o SiRlek d ThE RE@DHbuUnds may

oug age as shown in the formil a bel ow. XR 0

Nb¢ prov1ded as solutlons in organic solvents such as DMF, DMSO, methanol, THF,
efc. These isocyanate- or isothiocyanate-functionalized glass microscope slides are
preferably prepared using custom slide-sized reaction vessels that enable the uniform
application of solution to one face of the slide as shown and discussed in the
Examples. This results in the formation of microscopic spots of compounds on the
slides and in preferred embodiments these spots are 200-250 pm in diameter. It will
be appreciated by one of ordinary skill in the art, however, that the current invention
is not limited to the delivery of 1 nL volumes of solution and that alternative means of
delivery can be used that are capable of delivering picoliter or smaller volumes.
Hence, in addition to a high precision array robot (e.g., OmniGrid® 100 Microarrayer
(Genomic Solutions)), other means for delivering the compounds can be used,
including, but not limited to, ink jet printers, piezoelectric printers, and small volume
pipetting robots.
[0051] As discussed, each compound contains a common functional group that
mediates attachment to a support surface. It is preferred that the attachment formed is
robust and therefore the formation of covalent ester, thioester, or amide attachments
are particularly preferred. Isocyanate or isothiocyanate chemistry is employed to

generate the high density arrays of chemical compounds. In addition to the robustness
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NHO NHO NH Support wherein 25 of 124 WO

2008/ 013569PCT/ U52007/ 000003 support is a solid
weppoisesuch as a gl ass surface, glass slide,PCT/US2007/000003

pol ymeri c support, plastic support, netal support,

etc.; L is a substituted or unsubstituted,

branched or unbranched, cyclic or acyclic aliphatic or

het eroal i phatic |inker (e.g., polyethylene glyco

spacer, polyethylene linker, -d2-, - Cl-12CH2-;
Ioﬁgﬁeﬁfgﬁx\/@g@ othEl Gonkidetichs Mblhdy @8 8blidSaMRRN0beaNliz2@ and the

specific class of compounds to be attached to the support. Particularly preferred
supports include, but are not limited to glass slides, polymer supports or other solid-
material supports, and flexible membrane supports.

[0052] In another embodiment, as discussed in Example 1, the compounds are
attached by nucleophilic addition of a functional group of the compounds being
arrayed to an electrophile such as isocyanate or isothiocyanate. Functional groups
found useful in adding to an isocyanate or isothiocyanate include primary alcohols,
secondary alcohols, phenols, thiols, anilines, hydroxamic acid, aliphatic amines,
primary amides, and sulfonamides. In certain embodiments, the nucleophilic addition
reaction is catalyzed by a vapor such as pyridine. Other volatile nucleophilic reagents
may also be used. In certain embodiments, the nucleophile includes an amine. In
certain embodiments, a heteroaryl reagent is used. For example, the spotted slides
may be dried and then exposed to pyridine vapor in a moisture-free environment (e.g.,
nitrogen atmosphere, argon atmosphere) in order to promote the attachment of the
chemical compounds to the isocyanate- or isothiocyanate-derivatized solid support.
[0053]) The slides are then optionally washed and dried. Slides prepared using the
inventive method may be stored at -20 °C for months prior to screening. The slides
may be prepared in a dessicator.

[0654] In one embodiment, compounds are attached to a solid support using

isocyanate chemistry as shown in the formula:
XR
0]
NH
S
L
Support
wherein

support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, eic.;

L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CHjz-, -CH;CH,-; -CH2CH2CHz-, efc.);

XisN, S, or O; and
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Xis N S, or 0; and Ris the chem cal conpounds bei ng
attached to the solid support. In certain enbodi nents,
wa.2008M356ovherein mis an integer between 1 andpdf0$2007/000003

inclusive. In certain enbodinments, mis an integer
between 1 and 50, 1 and 25, 1 and 20, or 1 and 10,
inclusive. In certain enbodinents, mis 1, 2, 3, 4, 5,

6, 7, 8 9, or 10. In certain enbodinents, Lis -'2.

In certain enbodinents, n is an integer between 1 and

100, i RGk sl MRmibdl BBIgoRhd bEBEEERIA 1S thé)sdlfd @pport. The linkage
i nteger between 1 and 1 and 25, and 20, or 1 and

50
115 cread i rapeting A cemperndwWikBdcHE#ed surfageotiforpulag -y
5, 6, 7, 8, 9, or 10. In certaNgCenbodi nents, n is 6.
In certain enmbodi ments, the |ifkage is of the formula:
0 NH KLI Support wherein 26 of .‘5124

Support
wherein L and Support are defined as above. The linker is 0 to 200 atoms in length, 0
to 100 atoms in length, 0 to 50 atoms in length, 2 to 50 atoms in length, 10 to 30
atoms in length, or 20 to 30 atoms in length. In certain embodiments, the linker is at
least 2 atoms in length, at least 5 atoms in length, at least 10 atoms in length, or at
least 20 atoms in length. In certain embodiments, the linker is acyclic. In other
embodiments, the linker comprisés cyclic moieties. For example, the linker may
include an aryl, heteroaryl, carbocyclic, or heterocyclic moiety. In certain
embodiments, the linker includes a phenyl ring. In certain embodiments, the linker is
branched. In other embodiments, the linker is unbranched. In certain embodiments,
the linker comprises heteroatoms including O, N, or S. In certain embodiments, the
linker does not include heteroatoms. In certain embodiments, the linker includes
carbonyl, ester, thioester, amide, carbonate, carbamoyl, or urea moieties. In certain
embodiments, the linker includes halogen atoms.
[0055] In certain particular embodiments, compounds are attached to a solid

support through a linkage as shown in the formula below:

S
Support

wherein

25 of 124



support is a solid support such as a glass surface,

gl ass slide, polyneric support, plastic support, netal
WGEPBOIISe9 et c. ; each occurrence of n is an i ntBUEUS2007/000003

between 1 and 20, inclusive; mis an integer between 1

and 20, inclusive; Xis N S or 0; and Ris the

chem cal conpounds being attached to the solid

support. In certain enbodi ments, each occurrence of n

andtm_ i's gg Sidnt eger between 1 and 10, inclusive. In

certai ol BB SuppoResueH AP alelask Sudadd, 8Bss slided@olymeric

.[0056]EI|L|$$c-ertai n parptpitoculugr errbg?)di ment?,’ gt he | ieﬁgage

!sxppbt’t,tm_estfccﬁumlé:m%aRSICPPO(NFfC-3\/\her ein support

s a Sﬂliégséﬂéﬂﬂ%& o HEbasufedd b hsdbd @Randhkassyclic or acyclic

slide, pol'ymeric support, plastic support, netal

saliphatit or beteroaliphaticNinksr (g, polygihylene glycol spacer, polyethylene

linker, -CHz-, - CHzCHz-; -CHzCHgCHz-, etc.);
n is an integer between 1 and 12, inclusive;
XisN,S,or O; and

R is the chemical compounds being attached to the solid support. In certain

Lo
m | wherein m is an integer between 1 and 100,

inclusive. In certain embodiments, m is an integer between 1 and 50, 1 and 25, 1 and

embodiments, L is

20, or 1 and 10, inclusive. In certain embodiments, m is1,2,3,4,5,6,7,8,9,or 10.

/Q O\/$\
2. In certain embodiments, n is an integer

between 1 and 100, inclusive. In certain embodiments, n is an integer between 1 and

In certain embodiments, L is
50, 1 and 25, 1 and 20, or 1 and 10, inclusive. In certain embodiments, nis 1, 2, 3, 4,

5,6,7,8,9,or 10. In certain embodiments, n is 6. In certain embodiments, the

linkage is of the formula:

wherein
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R is the chem cal conpounds being attached to the

solid support. [0057] The above conpound arrays are
w@e@paIyeh by attaching a conpound to a suppor tPCT/US2007/000003

ftnctionalized with an i socyanate noiety (i.e., -NCO.

In certain enbodi nents, the isocyanate noiety is

attached to the solid support via a linker. In certain

enbodi nents, the linker is as shown above. In one

aspect, the present 27 of 124 WO

2008/ Ohipp RS /sbIRE 06 RORRA As innplass tsuficd) gk Slede, polymeric
| socya@e:functi onalized solid support (e.g., an
| SHEOHNRIPEHS THPEPT ORI SWRPOEH 865 s1 i de). [0058] I n

certai PachriReaire®iictn ik AQ iﬁﬁggﬁﬂe@waén PaAdIR0ORclubResO!l i d
support is of the fornula: ) n NH o:
m is an integer between 1 and 20, inclusive;
X isN, S, or O; and
R is the chemical compounds being attached to the solid support. In certain
embodiments, each occurrence of n and m is an integer between 1 and 10, inclusive.
In certain embodiments, the support is a glass slide.

[0056] In certain particular embodiments, the linkage is of the formula:
Qs
NH
o~
NH
§N
o]
—
NH
(),
Support
wherein
support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, ezc.;
XisN, S, or O; and
R is the chemical compounds being attached to the solid support.
[0057] The above compound arrays are prepared by attaching a compound to a
support functionalized with an isocyanate moiety (i.e., -NCO). In certain

embodiments, the isocyanate moiety is attached to the solid support via a linker. In

certain embodiments, the linker is as shown above. In one aspect, the present
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L 04 NH Support wherein support is a solid support

such as gl ass surface, glass slide, polyneric support,
W(plzm)sm_lssﬁssupport, net al support, etc.; RCT/ESA07/000003

substituted or unsubstituted, branched or unbranched,

cyclic or acyclic aliphatic or heteroaliphatic |inker

(e.g., polyethylene glycol spacer, polyethylene

l'i nker, -CH2-, - CH2CH2-; - CH2CH2CH2-, etc.); and n is

an integer between 1 and 12, inclusive. In certain

& ed s8lid is &, nate-

B Frickph ol anaf R eR e O RIE(e feimOEyanae
aﬁm:agmalllbeﬁﬁbeﬁslld@nd 50, 1 and 25, 1 and 20, or | and
c [ - -1 3]

aboghl'G, 15'ctfain ity Bhe, BERBRRAL Soufoind solid yubpor is of the

.fdrmuertai n enbodi nents, n is an integer between 1

and 100, inclusive. In certain eumdi ments, nis an

i nteger between I and 50, 1 ang425, 1 and 20, or 1 and

10, inclusive. In certain enbodNments, nis 1, 2, 3,

4, 5, 6, 7, 8, 9, or 10. [0059] INHcertai n enbodi nents,

the functional group on theg d support is of the
formul a:

NH

L .

O
NH
S
Support
wherein

support is a solid support such as glass surface, glass slide, polymeric support,
plastic support, metal support, ezc.;

L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CH;-, - CHCH,-; -CI—IZCH;CHZ-, etc.); and

n is an integer between 1 and 12, inclusive. In certain embodiments, L is

O
m , wherein m is an integer between 1 and 100, inclusive. In certain
embodiments, m is an integer between 1 and 50, 1 and 25, 1 and 20, or 1 and 10,

inclusive. In certain embodiments, mis 1,2,3,4,5,6,7, 8,9, or 10. In certain

/G O\A
2, Incertain embodiments, n is an integer between 1

and 100, inclusive. In certain embodiments, n is an integer between 1 and 50, 1 and

embodiments, L is

25, 1 and 20, or 1 and 10, inclusive. In certain embodiments, nis 1,2,3,4,5,6, 7, 8,
9, or 10.
[0059] In certain embodiments, the functional group on the solid support is of the

formula:
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28 of 124 WD 2008/ 013569PCT/ US2007/ 000003 NCO NH

0-< NH O NH (K), Support wherein support is a solid

weppoisesuch as a gl ass surface, glass slide,PCT/US2007/000003
pol ymeri c support, plastic support, netal support,

etc.; each occurrence of n is independently an integer
between 1 and 12, inclusive; and

NCO

(Q!\?H
o=<mé
2

o~

N

(«),

Support
wherein

support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, efc.;

cach occurrence of n is independently an integer between 1 and 12, inclusive;

and
m is an integer between 1 and 12, inclusive.

[0060] In certain particular embodiments, the linkage is of the formula:
NCO

Q.

¢

N
N
O
N

p?
b
<.

()

Support

wherein

support is a solid support such as a glass surface, glass slide, polymeric

support, plastic support, metal support, efc.
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inis an integer between 1 and 12, inclusive. [0060]In
certain particular enbodi nents, the linkage is of the

wa orosmizEs9 NCO NH 0- K NH NH (K)3 Support WAET/852007/000003
support is a solid support such as a glass surface,
gl ass slide, polyneric support, plastic support, netal
support, etc. 29 of 124 WO
2008/ 013569PCT/ US2007/ 000003 [0061] I n anot her aspect,
t he present i nvention al so provides a nethod of

g[F)_ﬁg’?jL'ng% UBHeE Q9L %&dpr%y&@meﬁns@mblpiwgeg hestiodpst

t1onal 1 zing an am no gro coval

tpreparingpwetionalizad supmIigicosREy BAERS ﬁgnigqnﬁtleléqqgg}gnan amino
CHR08 CBRAL Sy Hﬁk“él?toaaﬂéuﬁsg% A 68 SoGaARBnSLdnde dértain

an am no- tected Iinker. The protecting
- gérabigdiniests; gmnmdammodrdpbrl;ﬂhneslaamlrdﬁs Groeqatedwith 4B @BHNO-

pmtected6 i er.S T prc% c(:{bnegx Sps is removed, and the free amino group is
reacted with 1,6-diisocyanatohexane.
[0062] In another embodiment, compounds are attached to a solid support using

isothiocyanate chemistry as shown in the formula:
XR

S
NH

:
Su§port
wherein

support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, efc.;

L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethyleﬁe glycol spacer, polyethylene
linker, -CHjz-, -CH,CH,-; -CH,CH,CH>-, efc.);

n is an integer between 1 and 12, inclusive;

XisN, S, or O; and

R is the chemical compound being attached to the solid support. In certain
embodiments, L is a cyclic aliphatic or heteroaliphatic linker. In certain |
embodiments, L is an aryl linker. In certain particular embodiments, L is a phenyl
moiety, which may be substituted or unsubstituted. In certain embodiments, L is a
para-substituted phenyl moiety. The linkage is created by reacting a compound with
an activated surface of formula:

NCS
S
L
Supgport
wherein L and Support are defined as above. The linker is 0 to 200 atoms in length, O
to 100 atoms in length, 0 to 50 atoms in length, 2 to 50 atoms in length, 10 to 30

atoms in length, or 20 to 30 atoms in length. In certain embodiments, the linker is at
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1006211 n anot her enbodi nent, conpounds are attached to
a solid support using isothiocyanate chem stry as
webmeniiseo t he formula: XR S-( NH Support wher ep@r/us2007/000003

support is a solid support such as a gl ass surface,

gl ass slide, polyneric support, plastic support, netal
support, etc.; L is a substituted or unsubstituted,
branched or unbranched, cyclic or acyclic aliphatic or
heteroaliphatic linker (e.g., polyethylene glyco

Sl%?ﬁ%iﬁ%fﬂg by Fetn?m &0Rabtl 9'tBHns in fdrgth, at ChILD dEmis in length or at

n is an integer bet en, 1 an é‘
.mm amnsm @ngph dn cgrtaip: erawlments, thg linkey i@ el Mypther

I‘%bh%qrre - @&iﬁﬁﬂsés gkﬁ@ nﬁﬁ’éﬁég I B@I@-‘ilh endbddiments, the

cyclic alipha or
htheafroabrapbhﬁd dnl thérembadimenib: e aﬂn&m@pwbﬁd- Injcgrtain

AR bt R il oG AL AL AL BRSNS ibcertain

Ueﬁuﬁbﬁihtdnw, dek linker deet mtnn@nﬂ@ﬂ@tnmatcgns L Inj egrtain embodiments, the

psn.? JRE1M %st c?rﬁgﬁg ﬂ%l W({Eﬁ er, yamfﬁ alrﬁcm%@éz %afb%nﬁ)ryﬁ%%gea

moieties. In certain embodiments, the linker includes halogen atoms.

[0063] In certain embodiments, compounds are attached to a solid support

through a linkage as shown in the formula below:

wherein
Xis 0, S, or N; and
R is an attached compound.
[0064] In certain particular embodiments, compounds are attached to a solid

support through a linkage as shown in the formula below:

RX
Vs
HN
NH
)
NH
éupport
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an activated surface of fornmula: NCS Support wherein L

and Support are defined as above. The linker is O to
w@osaixes in length, 0 to 100 atons in | engt hpcDUs®OHE0003

atons in length, 2 to 50 atonms in length, 10 to 30

atons in length, or 20 to 30 atons in length. In

certain enbodi nents, the linker is at 30 of 124 WO

2008/ 013569PCT/ US2007/ 000003 | east 2 atons in |ength,

at least 5 atons in length, at |east 10 atons in

I or at |least 20 atons in length. In certain

e\?}g%{aﬁynents, the linker is a cyclic. In other

embodi #eiat® S, oh®; _hthker conprises cyclic noieties. In

certaig. ' t | inker is branched. In other

enbodiir%elggggq%ﬁ%ﬁlc?n tgpﬁ?'s unbranched. In certain .

efid6s] nerinsertainepdriieilarensbodimentss corapitsls amaftached to a solid

i ncl udi 0 Qr cerk ai Igents, the

| TR tg’g’élghﬁyfnlﬁaﬁ%%glé) e{%etrpgg ons, B?lr?ggert ai n

enbodi nents, the linker includes c onyl, ester,

t hi oester, am de, carbonate, cs moyl, or urea

noi eties. In certain enbodi nents, i |inker includes

hal ogen atons. [0063]In certain enppodi ments, conpounds

are attached to a solid support td&ough a |linkage as

shown in the fornula bel ow RX NH
O
NH
g
L
O
EJH
Support
wherein

support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, efc.;

L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CHs-, - CH,CH,-; -CH,CH,CHj3-, efc.);

n is an integer between 1 and 12, inclusive;

X isN, S, or O; and

R is the chemical compounds being attached to the solid support. In certain

0\/*
/G m . wherein m is an integer between 1 and 100,

inclusive. In certain embodiments, m is an integer between 1 and 50, 1 and 25, 1 and

embodiments, L is

20, or 1 and 10, inclusive. In certain embodiments, mis 1,2, 3,4, 5, 6,7, 8,9, or 10.

o\/ﬁ\
/é 2", In certain embodiments, n is an integer

between 1 and 100, inclusive. In certain embodiments, n is an integer between 1 and

In certain embodiments, L is

50, 1 and 25, 1 and 20, or 1 and 10, inclusive. In certain embodiments, n is1,2,3,4,
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_>--S HN NH NH Support wherein Xis 0, S, or N, and R

is an attached conmpound. [00641ln certain particular
w@nisdiyzent s, conpounds are attached to a sol i BECHUSOT/000003

through a Iinkage as shown in the fornula bel ow. RX HN

5,6,7,8,9,or 10. In certain embodiments, n is 6. In certain embodiments, the
X

S-_=<
N
N

@

linkage is of the formula:

R
H
n
H
O
H
H

N
o
N

=<
:ga
-

()

n

Support

wherein

support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, efc.;

each occurrence of n is an integer between 1 and 20, inclusive;

m is an integer between 1 and 20, inclusive;

XisN, S, or O; and

R is the chemical compounds being attached to the solid support. In certain
embodiments, each occurrence of n and m is an integer between 1 and 10, inclusive.
In certain embodiments, the support is a glass slide.

[0066] In certain particular embodiments, the linkage is of the formula:
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NH NH Support 31 of 124 WO
2008/ 013569PCT/ US2007/ 000003 wherein Xis 0, S, or N,

w@EDsMIsey an attached conmpound. [0065] 1 n cert ap@I/us2007/000003

particul ar enbodi ments, conpounds are attached to a
solid support through a |linkage as shown in the
formula below. XR NH O

NH
«),
Support
wherein
support is a solid support such as a glass surface, glass slide, polymeric
support, plastic support, metal support, efc.;
XisN, S, or O; and
R is the chemical compounds being attached to the solid support.
[0067] The above compound arrays are prepared by attaching a compound to a
support functionalized with an isothiocyanate moiety (i.e., -NCS). In certain
embodiments, the isothiocyanate moiety is attached to the solid support via a linker.
In certain embodiments, the linker is as shown above. In one aspect, the present
invention provides an isothiocyanate-functionalized solid support (e.g.,an
isothiocyanate-functionalized glass slide).
[0068] In certain embodiments, the functional group on the solid support is of the

formula:
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NH 04 NH Support wherein support is a solid support
such as a glass surface, glass slide, polyneric
WGEPBOIISe9 pl astic support, netal support, etc.pCL/USH0A000003
substituted or unsubstituted, branched or unbranched,
cyclic or acyclic aliphatic or heteroaliphatic |inker
(e.g., polyethylene glycol spacer, polyethylene
l'inker, -CH2-, - CH2CH2-; -CH2CH2CH2-, etc.); n is an
i nteger between 1 and 12, inclusive; Xis N, S, or O;
and Ris the chem cal conpounds NBS ng attached to the
solid support. In certain enb ments, Lis e m,
wherein mis an integer betweeyX1l and 100, i nclusive.

In certain enbodinents, mis an/Nrhteger between 1 and
50, 1 and 25, 1 and 0==4<

NH

S

L

0
gH
Support

wherein
support is a solid support such as glass surface, glass slide, polymeric support,
plastic support, metal support, ezc.;
L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker (e.g., polyethylene glycol spacer, polyethylene
linker, -CH3-, - CH,CH;~; -CH,CH,CH>-, efc.); and

n is an integer between 1 and 12, inclusive. In certain embodiments, L is

O
/G \/3}, wherein m is an integer between 1 and 100, inclusive. In certain
embodiments, m is an integer between 1 and 50, 1 and 25, 1 and 20, or 1 and 10,

inclusive. In certain embodiments, mis 1,2,3,4,5,6,7, 8,9, or 10. In certain

O~
2", In certain embodiments, n is an integer between 1

and 100, inclusive. In certain embodiments, n is an integer between 1 and 50, 1 and

embodiments, L is

25,1 and 20, or 1 and 10, inclusive. In certain embodiments,nis 1,2,3,4,5,6,7, 8,
9, or 10.

[0069] In certain embodiments, the functional group on the solid support is of the

formula:
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20, or 1 and 10, inclusive. In certain enbodi nents, m
is1l, 2, 3, 4, 5, 6, 7, 8, 9, or 10. In certain

wenedizzents, L is n2 . In certai n enbodi nent SPCTIUS®0A000003

i nteger between 1 and 100, inclusive. In certain
enbodi nents, n is an integer between 1 and 50, 1 and
25, 1 and 20, or 1 and 10, inclusive. In certain
enbodi nrents, nis 1, 2, 3, 4, 32 of 124 WO
2008/ 013569PCT/ US2007/ 000003 5, 6, 7, 8, 9, or 10. In
certain enbodinents, nis 6. InNssrtain enbodi nents,
the linkage i's of the fornula% RNI o0g" NH(K)n
n

NH

0
NH
8

NH
(),
Support

wherein
support is a solid support such as a glass surface, glass slide, polymeric

support, plastic support, metal support, efc.;

each occurrence of n is independently an integer between 1 and 12, inclusive;

and
m is an integer between 1 and 12, inclusive.

[0070] In certain particular embodiments, the linkage is of the formula:
NCS

Q.

NH
O
NH
~
3

o

—

2
<
()

Support

wherein
support is a solid support such as a glass surface, glass slide, polymeric

support, plastic support, metal support, efc.
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Support wherein support is a solid support such as a
gl ass surface, glass slide, polyneric support, plastic
WG PBOIISe9 net al support, etc.; each occurrencepof/Us2005000003
an integer between 1 and 20, inclusive; mis an

I nteger between 1 and 20, inclusive; Xis N, S. or O;
and R is the chem cal conpounds being attached to the
solid support. In certain enbodi nents, each occurrence
of n and mis an integer between 1 and 10, inclusive.
In certain enbodi nents, the support is a glass slide.
1006611 n certain particul ar enbodi nents, the |inkage

| Bletdods frer DesectingaBiodZietl Acpinity WO

2[%8§ hOlS%@%%é yﬁ&%&ye%qu&?é of ordinary skill in the art that the generation
of arrays of compounds having extremely high spatial densities facilitates the
detection of binding and/or activation events occurring between compouhds ina
specific chemical library and biological macromolecules. Thus, the present invention
provides, in yet another aspect, a method for identifying small molecule partners for
biological macromolecules of interest. The partners may be compounds that bind to
particular macromolecules of interest and are capable of activating or inhibiting the
biological macromolecules of interest. In general, this method involves (1) providing
an array of one or more types of compounds, as described above, wherein the array of
small molecules has a density of at least 1000 spots per cm?; (2) contacting the array
with one or more types of biological macromolecules of interest; and (3) determining
the interaction of specific small molecule-biological macromolecule partners.
[0072] It will also be appreciated that the arrays of the present invention may be
utilized in a variety of ways to enable d;etection of interactions between small
molecules and biological macromolecules. In one particularly preferred embodiment,
an array of different types of chemical compounds attached to the surface is utilized
and is contacted by one or a few types of biological macromolecules to determine
which compounds are capable of interacting with the specific biological
macromolecule(s). As one of ordinary skill in the art will realize, if more than one
type of compound is utilized, it is desirable to utilize a method for encoding each of
the specific compounds so that a. compound having a specific interaction can be
identified. Specific encoding techniques have been recently reviewed and these
techniques, as well as other equivalent or improved techniques, can be utilized in the
present invention (see, Czarnik, A.W. Current Opinion in Chemical Biology 1997, 1,
60; incorporated herein by reference). Alternatively the arrays of the present
invention may comprise one type of chemical compound and a library of biological
macromolecules may be contacted with this array to determine the ability of this one
type of chemical compound to interact with a variety of biological macromolecules.

As will be appreciated by one of ordinary skill in the art, this embodiment requires the
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XR'S--< NH 06 NHO-KNHO O NH(K)3 Support wherein
support is a solid support such as a glass surface,

w@b@sm1sbd de, pol ymeric support, plastic suppopt¢T/USBHED00003
support, etc.; Xis N S. or 0; and

ability to separate regions of the support, utilizing paraffin or other suitable materials,
so that the assays are localized.

[0073] As one of ordinary skill in the art will realize, the biological
macromolecule of interest may comprise any biomolecule. In preferred embodiments,
the biological macromolecule of interest comprises a protein, and more preferably the
array is contacted with a library of recombinant proteins of interest. In yet another
preferred embodiment, the biological molecules of interest are provided in the form of
cell lysates such as those of tumor-associated cells. As will be appreciated by one of
ordinary skill in the art, these proteins may comprise purified proteins, pools of
purified proteins, and complex mixtures such as cell lysates, and fractions thereof, to
name a few. Examples of particularly preferred biological macromolecules to study
include, but are not limited to those involved in signal transduction, dimerization,
gene regulation, cell cycle and cell cycle checkpoints, and DNA damage checkpoints.
Furthermore, the ability to construct libraries of expressed proteins from any organism
or tissue of interest will lead to large arrays of recombinant proteins. The compounds
of interest may be capable of either inactivating or activating the function of the
particular biomolecule of interest.

[0074] Each of the biological macromolecules may be modified to enable the
facile detection of these macromolecules and the immobilized compounds. This may
be achieved by tagging the macromolecules with epitopes that are subsequently
recognized, either directly or indirectly, by a different receptor (e.g., an antibody) that
has been labeled for subsequent detection (e.g., with radioactive atoms, fluorescent
molecules, colored compounds, or enzymes that enable color formation, or light
production, to name a few). Alternatively, the macromolecules themselves may be
labeled directly using any one or other of these methods or not labeled at all if an
appropriate detection method is used to detect the bound protein (e.g., mass
spectrometry, surface plasmon resonance, and optical spectroscopy, to name a few).
[0075] In a particularly preferred embodiment, the inventive arrays are utilized to
identify compounds for chemical genetic research. In classical genetics, either
inactivating (e.g., deletion or “knock-out”) or activating (e.g., oncogenic) mutations in
DNA sequences are used to study the function of the proteins that are encoded by

these genes. Chemical genetics instead involves the use of small molecules that alter
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Ris the chem cal conpounds being attached to the

solid support. [0067] The above conpound arrays are
w@e@paryseh by attaching a conpound to a suppor tPCT/US2007/000003

functionalized with an isothiocyanate noiety (i.e

-NCS). In certain enbodi ments, the isothiocyanate

noi ety is attached to the solid support via a |inker.

In certain enbodi ments, the |inker is as shown above.

hi one aspect the present invention provides an

R e e B e e O o SR

cprotein furetiood s b cowse i§ thedwasispflactien abMes ‘E‘H’F?"iléf |gpgroved

iﬁ_ﬁggl? moltlac%leo ruth.eTLe p%lex?t 1n§é1tf%fn ifoStvedNge dévHHpMé’np& “chip-like”

technology to enable the rapid detection of interactions between small molecules and

specific proteins of interest. The examples presented below demonstrate how the
methods and compositions of the present invention can be used to identify new small
molecule ligands for use in chemical genetic research. One of ordinary skill in the art
will realize that the inventive compositions and methods can be utilized for other
purposes that require a high density chemical compound format.

[0076] As will also be appreciated by one of ordinary skill in the art, arrays of
chemical compounds may also be useful in detecting inferactions between the
compounds and alternate classes of molecules other than biological macromolecules.
For example, the arrays of the present invention may also be useful in the fields of

catalysis and materials research to name a few.

[0077} These and other aspects of the present invention will be further appreciated
upon consideration of the following Examples, which are intended to illustrate certain
particular embodiments of the invention but are not intended to limit its scope, as

defined by the claims.

Examples
Example 1 - A Robust Small-Molecule Microarray Platform for Screening Cell
Lysates
[0078] Here we describe the preparation and use of isocyanate-functionalized
glass slides to capture DOS compounds coming from various solid-phase organic
synthesis routes and bioactive compounds, including natural products. Isocyanates
react with a number of nucleophilic functional groups without leaving an acidic
byproduct (Vandenabeele-Trambouze ef al. Reactivity of organic isocyanates with
nucleophilic compounds: amines, alcohols, thiols, oximes, and phenols in dilute
organic solutions. Advanced Environmental Research 2001,6:45-55; incorporated
herein by reference) and an isocyanate surface thereby increases the diversity of small

molecules, from natural or synthetic sources, that can be immobilized onto a single
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Support wherein support is a solid support such as

gl ass surface, glass slide, polyneric support, plastic
WG APBOIIS69 et al support, etc.; L is a subst/u$ievee00o3

or unsubstituted, branched or unbranched, cyclic or

acyclic aliphatic or heteroaliphatic Iinker (e.g.,

pol yet hyl ene egcoI spacer, polyethylene |inker,

-CH2-, - CH2CH2-; -CH2CH2CH2-, etc.); and n is an

i nt eger between 1 and 12, |nclusive In certain

es@aﬁfiiéx b micrbz?rra qgﬁﬁ/ﬁ' Ts&&b&t@@lah@ilﬂﬁ&ﬁtebﬂhw%n prepared

| ncl usi ve. cértai n emhodi ments,

i amdarped th Enuobilize odiggnageotides jga JHCIORITZY aTorzr@t (éfnef_fmgﬁlaet al.
llgltgaﬂ%é fd@ét}/cgial gtgr pﬁf}t%'aﬁngsnﬂ QN Mhieroaaks. Ewm&cro?nolecules
ce

rtain enbodlnents %
.2005;6@)-1 81923n6bui ebwlt Diisocyanatanas peve)aroler ﬂdefs or

e AEhEY o ERRhAIR PR HRT Symln (arlB)

1@002(11@) 1846/E, Ghioelcalr Direct fiurbyesbenemanalysis ofgenetio pOkymorphlsms

th%gylﬁfh%‘tz?tbcﬁhwltg%‘&f}“ éqt 06%% gnge{s%g{rl Is.g’?k{éﬁégﬂédske&

f pogaIdH(24):85566518dmpuram et al. A water-stable protected isocyanate glass
array substrate. Anal. Biochem. 2004;326(1):55-68; each of which is incorporated

herein by reference).
[0079] ‘We have previously reported the use of SMMs to discover ligands for
calmodulin (calmoduphilins) (Barnes-Seeman ef al. Expanding the functional group
compatibility of small-molecule microarrays: discovery of novel calmodulin ligands.
Angew Chem Int Ed Engl 2003;42(21):2376-9; incorporated herein by reference), the
yeast transcriptional corepressor Ure2p (uretupamines) (Kuruvilla et al. Dissecting
glucose signalling with diversity-oriented synthesis and small-molecule microarrays.
Nature 2002;416(6881):653-7; incorporated herein by reference), and the Hap3p
subunit of the yeast HAP transcription factor complex (haptamides) (Koehler et al.
Discovery of an inhibitor of a transcription factor using small molecule microarrays
and diversity-oriented synthesis. J. Am. Chem. Soc. 2003;125(28):8420-1;
incorporated herein by reference). Each of these screens involved SMMs in which
only one DOS library was contained on a given slide. More recently, we sought to
prepare an SMM that contains sub-libraries from various DOS synthetic routes in one
array. The goal of preparing such an SMM is to allow researchers to sample the
various sublibraries in one array and then prioritize screens of the full DOS libraries
- based on the initial screening results from the diverse subset. In this Example we
report the use of isocyanate-functionalized glass slides to make a small-molecule
“diversity microarray” containing several collections of DOS compounds coming
from various solid-phase organic synthesis routes (Burke ez al. Generating diverse
skeletons of small molecules combinatorially. Science 2003;302(5645):613-8; Burke
et al. A synthesis strategy yielding skeletally diverse small molecules combinatorially.
J. Am. Chem. Soc. 2004;126(43):14095-104; Chen et al. Convergent diversity-
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WD 2008/ 013569PCT/ US2007/ 000003 NUS NH NH O NH (K)n

Support wherein support is a solid support such as a
w@bmss1ew f ace, gl ass slide, polyneric supportpCpusmbi/eo003

support, metal support, etc.; each occurrence of nis

ingependently an integer between 1 and 12, inclusive;
an

oriented synthesis of small-molecule hybrids. Angew Chem Int Ed Engl
2005;44(15):2249-52; Kumar et al. Small-molecule diversity using a skeletal
transformation strategy. Org Lert 2005;7(13):2535-8; Lo et al. A library of
spirooxindoles based on a stereoselective three-component coupling reaction. J. Am.
Chem. Soc. 2004;126(49):16077-86; Stavenger et al. Asymmetric Catalysis in
Diversity-Oriented Organic Synthesis: Enantioselective Synthesis of 4320 Encoded
and Spatially Segregated Dihydropyrancarboxamides. Angew Chem Int Ed Engl
2001:40(18):3417-3421; Wong e al. Modular synthesis and preliminary biological
evaluation of stereochemically diverse 1,3-dioxanes. Chem Biol 2004;1 1(9):1279-91;
each of which is incorporated herein by reference) and commercially available
bioactive compounds, including natural products, on the same slide (Figure 1).
[0080] Prior strategies aimed at ligand discovery using SMMs have relied on
incubation with a purified protein of interest. Potential applications of these protocols
have been limited by challenges in protein biochemistry involving expression of large
proteins, solubility, post-translational modification state, activity and yield.
Furthermore, without commercial availability of a protein target of interest,
investigators without expertise in protein biochemistry may be limited in their
capacity to screen SMMs. Here, we describe the optimization of a robust, efficient
SMM screening methodology which allows the detection of specific protein-small
molecule interactions using epitope-tagged target proteins directly from cell lysates
without purification. We demonstrate that the new attachment chemistry is
compatible with detection of known interactions between various small molecules and
FKBP12 (Harding et al. A receptor for the immunosuppressant FK506 is a cis-trans
peptidyl-prolyl isomerase. Nature 1989;341(6244):758-60; Siekierka et al. A
cytosolic binding protein for the immunosuppressant FK506 has peptidyl-prolyl
isomerase activity but is distinct from cyclophilin. Nature 1989;341(6244):755-7;
each of which is incorporated herein by reference) obtained directly from cellular
lysates. Previous research reporting the detection of specific interactions using
complex lysates have typically involved the addition of known, purified proteins
(Reddy et al. Protein "fingerprinting" in complex mixtures with peptoid microarrays.
Proc Natl Acad Sci USA 2005;102(36):12672-7; incorporated herein by reference) or

has required incubation in solution with focused libraries of covalent probes
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mis an integer between 1 and 12, inclusive. 00701l n
certain particular enbodi nents, the linkage is of the

wo 20080139 NCS NH NH wherein support is a soli dpGpsmn1/000003
such as a glass surface, glass slide, polyneric
support, plastic support, netal support, etc. 36 of
124 WD 2008/ 013569PCT/ US2007/ 000003 Met hods for
Detecting Biological Activity [0071]1t will be
appreci ated by one of ordinary skill in the art that
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\% spatial densities facilitates the, detecti
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bi ol 6gi cal macr onoi ecul es

pmolncdbsmlqr@ar;ﬁé'ts BmM@tlAa@(M@tff%Zﬂ%f H%é%] fw 9\/-32tea°h of which
gqﬁéd{{—g?{ }f‘é?ahlby'm%e?&we? ﬁ’%!ﬁﬁﬁ?wf&&e& 'sélkagx‘ecﬁlteractmns in

U es of “interes tners may
ceatimbarrgsatesatthditnaoten paifidatioh &y am@h@ﬁrfﬂrét&ané sils(:?zpvery, target

R s Sy SRR i By A i 1as W AU R

Pca crorfol ecul'es o gene

t @Iﬂicaﬁbimmchraw elgneturé djscpvery ifali aeguhim salmsagndcsﬁamn@tool

nﬁ }¥§es of conpounds, as described above, wherein

t AeveloRehtos sml | nol ecul es has a density of at |east

1000 spots per cnR; (2) contacting the array with one
ohtem)re types of biol ogi cal macronol ecul es of

i e84t "and (3) determining the interaction of

spsifi ¢ Shmllimdedaedd Ertdihitgagicaphilescwnlialrangd & reactivities were

pggrg;e%r c?nto a weakly electrophilic surface that reacts slowly with either the small
molecules or ambient moisture and yields no potentially deleterious byproducts such
as an acid. As shown in Figure 2, y-aminopropylsilane slides (S1) were coated with a
short polyethylene glycol (PEG) spacer and coupled to 1,6-diisocyanatohexane via a
urea bond to generate putative isocyanate-functionalized glass slides (S2). Slides
printed with compound stock solutions were then placed in a dry environment and
exposed to a pyridine vapor that catélyzes the covalent capture of small molecules
onto the slide surface (S3).
[0082] To evaluate this approach, a robotic microarrayer was used to print a series
of synthetic FKBP12 ligands (Holt et al. Design, synthesis and kinetic evaluation of
high-affinity FKBP ligands and the X-Ray crystal structures of their complexes with
FKBP12. J Am Chem Soc 1993;115:9925-9938; incorporated herein by reference) that
were derivatized so as to present a primary alcohol (3a, 30, 3p, 3q), secondary alcohol
(3b), tertiary alcohol (3¢), phenol (3d), methy! ether (3¢), carboxylic acid (3f),
hydroxamic acid (3g), methyl (3h), thiol (3i), primary amine (3j, 3n), secondary
amine <3k), indole (31), or aryl amine (3m) onto the isocyanate-derivatized slides
(Fig. 3a,b). The site of modification for each FKBP12 ligand has previously been
shown to be tolerant to substitution as 3 is a parent structure for chemical inducers of
dimerization (Keenan et al. Synthesis and activity of bivalent FKBP12 ligands for the
regulated dimerization of proteins. Bioorg Med Chem 1998;6(8):1309-35;
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the function of proteins to which they bind, thus

ei ther inactivating or activating protein function.
wabios/013369 course, is the basis of action of noBET/US2007/000003
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y reference) and an isocyanate surface thereﬁx
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2ﬁ6tt3§ rr%ll as d%&ﬁ‘ gg %HF?%;&}%H Svith PREbufePalBRe (dHPRbT Thoesh).
Hygromycin B an aminoglycoside antibiotic, gave the highest adjusted signal-to-
noise ratio (mean SNR 47.6). Three quinolone antibiotics, norfloxacin, ciprofloxacin,
and pipemidic acid displayed mean adjusted fluorescent intensities greater than 3.0 in
at least one experiment. In the anti-corticosterone antibody binding profile,
hydrocortisone (mean SNR 68.9), beclomethasone (63.3), and corticosterone (59.2),
corticosteroids related in structure, scored as positives. Gitoxigenin (mean SNR
62.5), convallatoxin (52.7), lanatoside C (24.0), digoxin (17.8) and digitoxin (15.1),
all cardioactive steroid glycosides, likewise scored as positives in replicate anti-

digitoxin antibody experiments. 17p-estradiol (mean SNR 9.0), estriol (8.7) and
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2008/ 013569PCT/ US2007/ 000003 estrone (7.3), primary
es;lgaggghc hor nones varying in the nunber of reactive

groups tor capture, scored as positives in the

arf0990]7- e3¥e wstidal cdyiateadit-egptprestiategy fohemall molecules that makes use of

R e e R e R e

can be printed and detected using isocyanate- nedlated
capture. Additionally, these dat4y dempnstrate a facile
approach for profiling the specificity of

i mmunogl obulins for small nol ecul es. [0085]We ained to
expand the scope of this nethod to include the
detection of interactions between small nol ecul es and
target proterns expressed |n nannalran ceIIs mnthout
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[ 0086] W expl ored this approach by screening the array
of AP1497 derivatives (as in Figure 3b) against
woiklis853¢0 | ysat es prepared from mammal i an cel | BCT/US2007/000003

transiently transfected with a construct engineered to

over - express FLAG FKBP12. Optim zation experinments

were undertaken with a step-w se introduction of

variation to identify paraneters maxi m zi ng protocol

robust ness. Arrays were derived fromthe sanme printing
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Identification of ligands with | qwdpiipgling affinity

was observed wi thout the requirenent of primary and
fluorescently | abel ed secondary anti bodi es (Figure

6C). Transient transfection of cells in tissue culture

with protein expression constructs typically results
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all oned the detection of specific interactions between

endogenous FKBP12 and |igands with KD as high as 2.6 M
w( BiogurseHD) . [ 0088] To i nvestigate the robust nEsEUS{007/000003

our optimzed |ysate protocol as a screening

met hodol ogy, a diverse SMM was printed containing

10, 000 bi oactive snmall nol ecul es, natural products and

smal |l nol ecul es originating fromdiversity-oriented

syntheses. The mcroarray al so i ncluded twenty-seven
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ensity of arrayed solvent. Features
vvitdshcr&ﬂRﬁirtheensHl es greater than 2.24 were classified
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| ) @he Riovoh Ripgetiofitidsy aﬁﬁbkﬁdleseiavb&. ahsxy Elefm)filc'dj dec*tmgéhat large
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the resynthe3|ze
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f cnmﬁhtxs) S hARPSD E PR BARGORET Teg‘éweﬁya&ﬁmf%% arrays (Wang D,
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Hem €& reaction andenabeel é- Tr anbouze e ?
Reantibiody sgec@iﬁmt)qmngng lapge, diverse libraries of small molecules as presented

herein offers unique opportunities for rapid diagnostic, therapeutic, neutralizing, and

catalytic antibody discovery.
[0093] SMM s resulting from isocyanate-mediated capture are also compatible

with binding screens involving total cell lysates containing overexpressed, epitope-
tagged proteins in cell lysate. The ability to screen directly from lysates saves
substantial time and effort by avoiding protein purification. This lysate methodology
offers the possibility of ligand discovery for proteins which have eluded

comprehensive approaches at purification. Lysate screens are more biologically
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wi t h nucl eophilic conpounds: am nes, al cohols, thiols,
w@xiosmssseaand phenols in dilute organi c sol uti oPGI/US2007/000003
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[0093] SIVIMs resulting fromisocyanate-nedi at ed
capture are al so conpatible with binding screens
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fromnatural or synthetic sources, that can be

wo mvebidsseed tor microarray-based bindi ng scrertiEUSA87/000003
were able to detect and confirmthe presence of
sel ected printed small nolecules, and structurally
rel ated conpounds, using antibodies. Finally, we used
this chem stry to prepare diversity SMVs contai ni ng
nearly 10,000 small nol ecul es and used the m croarrays
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51GAPSTS alideatCrouiagh ¥ase grabried 308 FPlen 93 Fmoc-8-amino-3,6-

dioxaoctanoic acid (10 mM, Neosystem), PyBOP (10 mM), and iPr,NEt (20 mM) in
DMF for at least 4 h. The slides were washed in DMF to remove excess coupling
solution and incubated in a solution of 10% (v/v) piperidine in DMF for .30 min (room
temperature) to remove the Fmoc group from the surface. Following a rinse in DMF,
the slides were activated in a solution of 10% (v/v) 1,6-diisocyanatohexane (Aldrich)
in DMF for 30 min at room temperature. Three brief rinses in THF allow for
complete removal of the activating solution and fast drying of the slides before
placement on the robotic microarrayer platform. Depending on the length of the

printing process, printed slides were allowed to dry for at least 10 min (print runs of >
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al um na colum. DMF was Al drich anhydrous grade.
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[ 001031 Transfection of HEK 293T Cells 1. Gow cells

in DVEM 10% FBS + P/IS + GQut until 70-90% confl uent 2.
wob@ms®1Bex 105 cells per well of a 6-well platecfds1027/000003

well =1 SMM 3. Incubate 24 hours at 37C 4. Repl ace

media with 2nL warm DVEM 10%-BS 5. Prepare lipid

transfection reaction in the follow ng order: a.

Opti MEM (I nvi trogen) 100nL b. Fugene 6 (Roche

D agnostics)3uL c¢. Plasm d DNA2ug 6. Tap to m x and

| Béth printar} andkeudndsryddnt b aIss & BRRir@tHal Budreséeibighals were due to

i pette 100 trasfection_ reactjion dropw se around L.
We¥riing oleﬂ%féjﬂba& fo g DaeRigandy T PeRlyZe Rty eaees containing

r e 35[3111@&991@3@?, 6tal febRREMNRInERHER 14H0k0ddredaIcuRdd for a set
of Transfected Cells ] )
300 nm diameter centered over each feature using GenePix Pro 6.0 software.

Intensities for each ligand at varying concentrations are displayed in a graph (Figure
3c).

[00101] Small-molecule microarray profiles with antibodies against natural
products. Microarrays printed with natural products and bioactives were incubated
with various antibodies to detect specific compounds. In the first incubation step,
arrays were incubated with 300 pL of one of the following: PBST buffer (control), a
1:500 solution of rabbit anti-corticosterone whole antiserum in PBST, 1:500 solution
of rabbit anti-17B-estradiol whole antiserum in PBST for 30 min at room temperature.
The arrays were briefly rinsed with PBST and then washed twice in PBST. All arrays
were then incubated with 300 pL of a 1:1000 solution of Alexa Fluor® 647 goat-anti-
mouse polyclonal secondary antibody in PBST for 30 min at room temperature.
Probed arrays were rinsed in PBST, washed three times in PBST, and washed once in
PBS. Arrays were dried by centrifugation and scanned for fluorescence at 635 nm.

Signal-to-noise ratio was calculated for each feature using adjusted diameters.

[00102] Diversity microarray screens with Flag-FKBP12 from lysates. Routine
culture of HEK-293T cells was performed in DMEM supplemented with
penicillin/streptomycin and 10% fetal bovine serum (FBS). Transfection of HEK-
293T cells with a mammalian overexpression vector bearing a Flag™ epitope-tagged
FKBP12 coding sequence was performed by FuGENES® lipid transfection (Roche
Applied Science). Cells were harvested after 48 h, and clarified lysates were prepared
by incubation with MIPP lysis buffer (20 mM NaH,;POy4, pH 7.2, 1 mM Na3zVO,, 5
mM NaF, 25 mM B-glycerophosphate, 2 mM EGTA, 2 mM EDTA, 1 mM DTT, 0.5%
(v/v) Triton X-100) and centrifugation. Additional lysis buffer was added to a total
protein concentration of 0.3 mg/mL, and overexpression of FlagT-FKBP12 was
verified by Western blot (data not shown). Small-molecule microarrays were serially

incubated with clarified lysates, an anti- Flag™ M5 murine monoclonal primary
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10. Harvest cells when EGFP efficiency > 70% and

intense 11. Aspirate nedium and discard 12. Pipette
wodsh1nke | | ed PBS to each well 13. Gently |i beecBUS2007/000003

cell layer by repeated pipetting of PBS 14. Pool

common cells in 15nL Fal con tubes 15. Spin at 1, 0009

and 4C x 3 mnutes 16. Discard supernatant 17. Gently

resuspend in PBS 18. Repeat wash steps 15-17 three

times total 56 of 124 19. Aliquot washed cell

SHRHRAT] A dAFRRENARR) 41D8Sat-2at-1PBhsR pRllyclol @econagryXintibody.

X 3 mnutes 21. Carefully discard supernatant . .

nAntibedips/were diluted to 0.5 ng/mL in PBST supplemented with 1.0% bovine
serum albumin. All incubations were performed for one hour at 4 °C. Slides were
briefly washed with PBST following incubations. After a brief rinse in distilled

water, slides were dried by centrifugation, scanned, and analyzed as described above.

Protocol for Screening SMMs with Cellular Lysates

[00103] Transfection of HEK 293T Cells
1. Grow cells in DMEM/10% FBS + P/S + Glut until 70-90% confluent
2. Plate 5 x 10° cells per well of a 6-well plate 24 (1 well =1 SMM)
3. Incubate 24 hours at 37°C
4. Replace media with 2mL warm DMEM/10%FBS
5

. Prepare lipid transfection reaction in the following order:

a. OptiMEM (Invitrogen) 100mL
b. Fugene 6 (Roche Diagnostics) 3ul
c. Plasmid DNA 2ug

Tap to mix and incubate 15 minutes at room temperature
Gently pipette 100uL trasfection reaction dropwise around well

Incubate 36-48 hours at 37°C

¥ ® N

Monitor and record transfection efficiency by EGFP

[00164] Harvest of Transfected Cells
10. Harvest cells when EGFP efficiency > 70% and intense
11. Aspirate medium and discard
12. Pipette 500uL chilled PBS to each well
13. Genily liberate cell layer by repeated pipetting of PBS
14. Pool common cells in 15mL Falcon tubes
15. Spin at 1,000g and 4 °C x 3 minutes
16. Discard supernatant
17. Gently resuspend in PBS
18. Repeat wash steps 15-17 three times total
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22. Snap freeze cell pellets in EtOH/ Dry Ice 23.

Store at -80 C until use [001051 Preparation of
w@loBuimse Lysat es 24. Thaw cel |l pellets on wetpdmesibr/000003
Prepare M PP Lysis Buffer with protease inhibitors and

DIT (fresh) 26. Resuspend pellet in 100-200uL Lysis
Buffer 27. Incubate on ice for 15 mnutes 28. Spin at
14,000g and 4C x 10 minutes 29. Decant cl eared
supernatant to new, chilled Eppendorf tube 30. Perform
Br adforAliques ayslied @dlsstispensiont idiEppendard ingtreat i on 31.

Adjust mith Lysis- fer to,achieve 0.3-1ug/uL 57 of
124 f‘{'@@irb%t]l’é@(#ge@ﬁj%dfpﬁ HBYSShal | Mol ecul e
M erpaiFaedflly discard supernatant maximally

22. Snap freeze cell pellets in EtOH / Dry Ice

23. Store at -80 °C until use

[00105] Preparation of Cellular Lysates
24, Thaw cell pellets on wet ice -
25. Prepare MIPP Lysis Buffer with protease inhibitors and DTT (fresh)
26. Resuspend pellet in 100-200ull Lysis Buffer
27. Incubate on ice for 15 minutes
28. Spin at 14,000g and 4 °C x 10 minutes
29. Decant cleared supernatant to new, chilled Eppendorf tube
30. Perform Bradford assay to assess protein concentration

31. Adjust with Lysis Buffer to achieve 0.3-1ug/ulL
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32. Apply cellular lysate to slide surface (vol une

determ ned by nethod): a. Hybe Chanberl1.4 nL b.
w®2008013iseD. 3 nL c. Coverslip0.15 nL 33. | ncubaper/as204%000003

x 1 hour 34. Wash with chilled PBST -3 x 1 mnute at

4C 35.

Apply primary anti body (1:1000 dilution in PBST

+ 1% BSA) 36. Incubate at 4C x 1 hour 37. WAsh with
chilled PBST -3 x 1 mnute at 4C 38. Apply secondary
Cy5-1abell ed anti body (1:1000 dilution in PBST + 1%
B@g 0619 smmggq»;ﬂte&@maﬂmueulémlcmaw th chl Il ed

42, oePh TR RS e 26 Eagy ol e SRR ethod):

a. Hybe Chamber 1.4 mL
b. Parafilm 0.3 mL
c. Coverslip 0.15 mL

33. Incubate at 4 °C x 1 hour
34. Wash with chilled PBST — 3 x 1 minute at 4 °C
- 3s. Apply primary antibody (1:1000 dilution in PBST + 1% BSA)
36. Incubate at 4 °C x 1 hour
37. Wash with chilled PBST — 3 x 1 minute at 4 °C .
38. Apply secohdary Cy5-labelled antibody (1:1000 dilution in PBST + 1% BSA)
39. Incubate at 4°C x 1 hour
40. Wash with chilled PBST — 3 x 3 minutes at 4 °C
41. Briefly rinse with ddH,O
42. Centrifuge slides dry at 1000 rpm x 1 minute
43. Scan at 635 with PMT voltage (500) and 100% Power
[00107] MIPP Lysis Buffer 1.00L
NaH,PO42H,0 20mM 3.12¢g
NazVO, ImM 0.184g
NaF S5mM 0.08 g (80mpg)
B-glycerophosphate 25mM 5.48¢g
EGTA 2mM 0.78g
EDTA 2mM 0.72g
Triton X-100 0.5% 2.5mL
DTT ImM Fresh
pH 7.2
PBST = PBS + 0.1% Tween 20

Statistical Methods

Ten microarrays (5 treatment and 5 control) were used to determine interactions of
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43. Scan at 635 with PMI voltage (500) and 100% Power

[00107] M PP Lysis Bufferl.00L NaH2P 042112020m\B. 12¢g
w2 yBEed V10. 184g NaF5mvD. 08 g (80nm) PCT/US2007/000003

B- gl ycer ophosphat e25mvb. 48g EGTA2mVD. 78g EDTA2m\D. 729

Triton X-1000.5%2.5nL DTT1mVFresh pH71 PEST = PBS +

0.1% Tween 20 Statistical Methods Ten mcroarrays (5

treatment and 5 control) were used to determ ne

i nteractions of

printed small molecules with FKBP12-containing cell lysates. Each of the
microarrays contained a total of 10,800 printed features. Of the 10,800 features on
each microarray, 158 features contained only solvent and were used as negative
controls to establish a threshold for intensity. The maximum fluorescence intensity
value (i.e. threshold) over all the solvent cells (158 x 10 = 1,580) was found to be
2.243. Using this threshold value to dichotomize the data, a Fisher’s Exact test was
used to evaluate the hypothesis that the treatment cells had greater intensities than
those of the control features. Contingency tables and p-values were generated for 104
solvent-only features in which at léast one cell demonstrated fluorescence intensity
above the threshold. Calculations were performed using the exact option in SAS
(Cary, N.C.).

Assessment of Binding of 1276-M08 by Surface Plasmon Resonance

[00108] SPR measurements were carried out on a Biacore 851 instrument (Biacore,
Inc. Piscataway, NJ). Each flow cell on a Biacore CMS5 research grade sensor chips
contains three addressable spots: two samples spots and a reference spot. Anti-GST
was immobilized on spots 1 and 2 at a level of 13,000 Response Units (RU). Anti-
GST diluted in 10 mM sodium acetate buffer (pH 5.0) was immobilized using the
EDC/NHS attachment chemistry application wizard. The immobilization chemistry
was quenched with ethanolamine. GST-tagged FKBP12 was captured on spot 1 ata
level of 1,600 RU and recombinant GST was captured on spot 2. '

[00109] Kinetic experiments were carried out in running buffer (24 mM Tris-HCl
buffer, pH 7.4, 137 mM NaCl, 3 mM KClI, 0.005% (v/v) P20 surfactant and 5% (v/v)
DMSO) at a flow rate of 30 pl/min. Compounds were tested in duplicate at six
different concentrations in a 1:2 dilution starting at 2.5 pM. Kinetic and equilibrium
constants were calculated using Scrubber and ClampXP software (Center for
Biomolecular Interaction, University of Utah). Binding data were double reference
subtracted and globally fit using a 1:1 Langmuir binding model with the maximum
number of binding sites determined experimentally with a synthetic ligand to
FKBP12. Sensorgrams were normalized so that the maximum response would

correspond to 100 RU on the y-axis.
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FKBP12- contai ning cell |ysates. Each of the
worR@BOas6aYys contained a total of 10,800 pri ntedr/us2007/000003
features. O the 10,800 features on each m croarray,
158 features contained only solvent and were used as
negati ve controls to establish a threshold for
intensity. The maxi mum fl uorescence intensity val ue
(i.e. threshold) over all the solvent cells (158 x 10
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consuned (usually mnthln 1h) For wor kup, nethylene




WD 2008/ 013569PCT/ US2007/ 000003 Tertiary al cohol 3c:

Met hod B Phenol 3d: Method A Methyl ether 3e: Method A
wolymsoxaed ¢ aci d 3g: Method A Al kyl 3h: Met hodp@r/Tkio0t/000003
3i: Method A Prinmary amine 3j: Method A Secondary

am ne 3k: Method A Indole 31: Method A Aniline 3m

Met hod A 3-PEG primary amine 3n: Method A 2- PEG

pri mary al cohol 30: Method B 3-PEG primary al cohol 3p:

Met hod B 5- PEG primary al cohol 3qg: Method B

Tertiary alcohol 3¢c: Method B

Phenol 3d: Method A

Methyl ether 3e: Method A
Hydroxamic acid 3g: Method A
Alkyl 3h: Method A

Thiol 3i: Method A

Primary amine 3j: Method A
Secondary amine 3k: Method A
Indole 31: Method A

Aniline 3m: Method A

3-PEG primary amine 3n: Method A
2-PEG primary alcohol 30: Method B
3-PEG primary alcohol 3p: Method B
5-PEG primary alcohol 3¢q: Method B

H

N N N
o 1% Me”  Me 1% o
Ho/u\/o O ~ . - M9~N)]\/O 2
1
PyBOP, DIPEA Me

O OMe g
3f OMe
[00113]  N,N-dimethyl amide AP1497 derivative 3r: A 10-mL round bottom flask
was charged with 3f (10 mg, 17.2 pmol), and dried under high vacuum before
addition of coupling reagents. Under an Ar atmosphere, the coupling reagents (1.4
equiv. N,N-dimethylamine, 1.6 equiv. PyBOP, 2.8 equiv. DIPEA in 3 mL anhydrous
DMF) were added to the flask. The mixture was stirred under argon at ambient
temperature for 14 hours and the reaction outcome was monitored by TLC. Upon
completion, the reaction mixture was diluted with ethyl acetate (10 mL). The organic
layer was washed with 2% KHSO; (aq), ddH>O, brine and dried under anhydrous
Na,SO4. The filtrate was concentrated under reduced pressure, and flash column

chromatography (CHCl3:MeOH = 20:1) provided the desired product as a clear oil (11
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1001131 N, N-di net hyl am de AP1497 derivative 3r: A
10-nmL round bottom fl ask was charged with 3f (10 ny,
wd 2008018504 ), and dried under hi gh vacuum bef orBCT/US2007/000003

addi tion of coupling reagents. Under an Ar atnosphere,
the coupling reagents (1.4 equiv. N, N-dinethylam ne,

1.6 equiv. PyBOP, 2.8 equiv. DI PEA in 3 nL anhydrous

DMF) were added to the flask. The m xture was stirred
under argon at anbient tenperature for 14 hours and

th t '
(B FER LSRRI HIRTRED MRS, OOy 6ol /7.5 1
eIIHYl6 S6 @, dt=e8 Hz) 1H),) 6.95 (s 16D B éml bI;IM %@,wﬁsﬁéﬁ, 1H), 6.68

;bc}%b s%%(ﬁaﬁ%)hg%q%t r a{%(raﬁagls ¢onc qrwrfr at'e %Brgd’ JH), 385G,
rﬂq c3e@5 (H essaﬁa{z ,ant, Bl1aghl, ded L, 25 iHmdH)g3.69 sy 3H), 2.98 (s,
SR a0 S A Do 37480 (a5 BE, FE Bk 138 Slos T, B, 1.79-
2@%%911%%29’?@6/ &482&017:4 QQ@QQ&)@ 3594t, 3% 13,01 Heeri), 1.25-1.19 (m,
1@_) Dl b1 66 J(6 Hex 1@),,.%88 itiﬁ s%g é%{)é c(w(l%s %@{z’(,"ﬁiDch)

ggppngl%zsz fébs 3]—193*92 17(%1)58 5. ﬁﬁ 4 m33?4£|)130637§5 6112071,619.8,

3114.3, 3135, (,.7,30)1 2 gmg,sw, 51]3 96 4&1 , 3537, ﬁ% 84,2, 264,

k555,507, o L AR O3 G g hyoma ey

(811333 (1&pp GmO1H) 1.70- 161 (m 614), 1.50 (at,
J= 13, 4 Hz, 111), 1.35 (qt, J= 13, 4 Hz, 1H),
1.25-1.19 (m 6H). 1.11 (d, J 6 Hz, 111). 0.88 (t, J=

8 LMSBAta: | 3C NVR (125 Miz, CDC13) ppm 193. 2, 186. 3,
178.9, 170.0, 158.2, 141.4, 133.4, 130.0, 125.0,

1260114] 11€aBb0xd ki aBid ARBIGY, detivhtiVe 34, phrédit material for coupling

reactions:

BUUEqe
e

C;3;Hy NOg MW, = 583.67

62 of 124



67.4, 55.8, 51.3, 46.7, 44.1, 38.0, 35.7, 32.5, 31.2,
26.4, 24.9, 23.5, 23.1, 21.6, 21.2, 8.7; HRIMS

wa T0080BS¢9 calc. for C341-147N2G3Na 0\ 4+1" 0+, BdMuSHB2000003
(1.6 ppmerror). LCVS Data: 1001141 Carboxylic acid
AP1497 derivative 3L parent material for coupling

reactions: C32H41 NO9 MW = 583.67 62 of 124
IMAZ1259-fractiond
R 2: Sean ES.
Ralph451-1 a0 ES-
100 1.0286
LFS
0.44
0" - e e - e, emmr e . mee e e = - - . .
1.00 2.00 3.00 4.00 5.00 6.00 7.00
Ralpha51-1 1: Scan ES+
’ 100 4.32 TIC
3.6286;
6.27
W 5.87
0.15 3.83
l 3.14 350
ol
1.00 2.00 3.00 4.00 5.00 6,00 7.00
Raltphd51-1 3: Diodo Array
4.20 Range: 5.741e+1
5.00+1 .
4.00+1
- 30+l
<
2.00+14
1.0e+1
1034
0.0:- e m—— ety ce e e . e s .. R Tima
1.00 2,00 3.00 4.00 5.00 8.00 7.00
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WD 2008/ 013569PCUUS2007/ 000003 Primary al coho

derivative 3a: 64 of 124

WO

AP1497

wQ@D8HBE8H69PCT/ US2007/ 000003 Secondary al cohobCcBEd297000003

derivative 3b: 66 of 124

WO

2008/ 013569PCUUS2007/ 000003 Tertiary al cohol AP1497
derivative 3c:
AZ1259-fractiond
Ralpha1-1 84 (4.347 2: Scan £5-
2lp ¢ ? 582.72 3.2405
100, !
{
!
1
L P
i 583.73
; 254.57
25557 584.73
_tezsg o FTSB 48367 g 686.73pmpee”'22M7E9SS  a1y73 mrmep
Ralph451-1 84 (4.317) 1: Sean ES+
100, 15150 1.01e6
]
R
3 : _608.87
] * '
: 177.50 25658
. 607.68
: 58463 poaer
o - 925,59 36155 440,68 . BTefz 83305 415 aq 934.57 90073
Ralph451-1 252 (4.303) 3: Diode Array
200.60 1.463
1.2
1.0°
L1
8.00-1 E
2 :
6.00-1 i
4.00-1;
. 278.60
2.00-1
pol e e e s —— = . e . . ) miz.
200 300 400 500 &00 760 800 900 1000

Primary alcohol AP1497 derivative 3a:
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68 of 124 (C371-155N010 MW = 669.80 69 of 124 WO
2008/ 013569PCT/ US2007/ 000003 Phenol A? 1497 derivative

w@ehos/6sed 124 WO 2008/ 013569PCT/ US2007/ 000RGBUS2007/000003
Met hyl ether A? 1497 derivative 3e: 72 of 124

Ho/\/\ﬂj\/o )J\QJ
O gy

C35H43N209 M.W. = 640.76

IMAZ41261-HPLC-fraction7-2
Ralphd6s-1 2: Scan €S-
100 4.15 TIC
.70e5
LES
8.70
0.50
[s] o amee s . . o e o P v e - e e . . . —— . R .. .
0.00 1.00 2,00 3.00 4.00 5.00 6.00 7.00
Ralph465-1 1: Scan ES+
100 . 4.42 TIC
1.3107
®
6.26
O¢ . . . - [ P .
0.00 1.00 200 3.00 4.00 5.00 e.00 7.00
|Ralphaes.1 3: Dlode Awray
4.1 Range: 1.5040+2
1.40+2
1.264+2 -
1.00+2
8.00+1
2
6.00+1
4.00+1
20641
0 e b e e e e e e e e e .y . e ae s . Tima
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
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C36HSON209 MW r- 654.79 MAZ1288-HPI C-Itactionl0 100 .

2: Scan ES. 225TIC 5.7134 0.41 0

w@®20801560251. 001. 251. 501. 752. 0D2. 252, 5027. 3. OBCT/US2007/000003

MA212811-11PLC-Iracti onl0l1l: Scan ESt 100 .2.72TIC
1.16117 O

MAZ1261-HPLC-fraction7-2

Ralph465-1 76 (4.146) 2: Scan ES-
100 254.48 2.1185
]
LB
! 265.51 635.69
1
! )
.30 182.46 256.51 639.70
L7018 B nasasmame 4TSS sezy . | eawer”¥72 ewroz _o7seo
Ralpha65-1 76 (4.117) 1: Sean ES+
100 350.54 3.6406
386.56
ae v
| 151.42 641.68
i
]I 38787 842,68
i 177.42 ' "
! 248.48 388.59 13,65
D L., bees 62368 695.55 . .. . 97277980.40
Ralph465-1 242 (4.142) 3 Disde Array
225,60 213
204.60
175"
1.5,
1.25 .
5 :
2 10!
1.0‘ 278.60
7.50-1)
5.08-1
1
2.53-1}
oot - .. - . . . miz
200 300 400 500 600 700 800 400 1004

Secondary alcohol AP1497 derivative 3b:
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0.25 0.50 anLOU1. 25 1.501:152.00 225 2.50 2.75 300

MA21285- HPLC- | el | on103: O odo Away Range: $.8930.1
wobmsh135690044. .1 3. Co +1' 2.00+1 Leo.' (MO  PCT/US2007/000003

71no 0. 250. 50MTh1. 001. 251. 501. 752. 002. 252. $02. 75300 73

of 124 WD 2008/ 013569PCT/ US2007/ 000003 Hydr oxam c

acid AP1497 derivative 3g: 74 of 124

C35H50N209 M.W.=654.79

8-controt 2: Scan €S-
MAZ1278-contra Y =
100 2.5605
-
1.89
0 . e e mm— e e .- I - . - ——— -~ - - ——p e poemmams o
1.00 2,00 J.00 4.00 500 6.00 7.00
MAZ1278-contro! . 1: Scan ES+
100 4.97 Tic
1.2%a7
®
o - o e ame saene e wn . . - . e . ..
1.00 200 3.00 4.00 5.00 6.00 7.00
MAZ1278-controt 3 Dlode Array
4,12 Range: 1.0279+2
8.00+1
6.00+1
=}
<
40041
2.0e+1
00 8 L . oL .. o Time
1.00 2.00 3.00 4.00 500 6.00 7.00
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WO 2008/ 013569PCT/ US2007/ 000003 Pr opyl
derivative 3h: 76 of 124 (C351148N2081M W

i oni de AP1497
624.76 77

wW®@b00881B560N0 2008/ 013569PCT/ US2007/ 000003 Thi ol PAR?UI2H977000003

derivative 3i:

78 of 124

MAZ 1278-contral 65 (4.142)
100+ 254.48

+
H
I 18248

255.50 669.71
“700.74
183.47 256.51
011,1.5.“.'1__,_--- o 585%a ey aaasy 5957089373 70277 7e7.61 82070 s32.35. P09
MAZ1278B-contral 65 {4.410) 1: Scan ES+
100" 382.56 2.9706
’ !
3 l 151.41
i
[
f 177.41 38357
i
i :
i 202.40 - 40056
\ 340.51 677.67
205.44 422 585, 655.69 B¢ /-
of . L L. TOUSAT32 3768 | 679.68 740,63796.74 948.83
MAZ1278-controf 242 (4.140) 3! Dinde Arvay
226.60 2.008
1.75 .
1.5
1.25i
2 10
1 2
7501 . 278,60
5.0e-1 1‘
]
2.50-1 .
0.0 . . o < miz
200 300 40D 500 600 700 800 900 1000

2: Scan €5-
1.2805

Tertiary alcohol AP1497 derivative 3c¢:
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WD 2008/ 013569PCT/ US2007/ 000003 Primary am ne AP1497

derivative 3j: 80 of 124 (C351-149N3081s4. W =
waBDBfB3dd - 1413 Ral ph449-12: Sean ES-
3.06 4.68 4.33

X S Q)KQNJ
o :
HO o OMe
ac O OMe

C37H51N010 M.W. =669.80

639. 78
1006. 70 TeCX/tis 67600003

MAZ1285-HPLC-fractionB
Ralph547-2 2: Scan €S-
100 6.69 mne
5.9984
041
O] ' 4.85
o - - -- e e e mmea e . e e e e
1.00 2.0 3.00 4.00 5.00 6.00 7.00
Ralph547-2 1: Scan ES+
100 4.82 TIC
3.28a8
R
.59
0.18
o - - . . . .
1.00 2.00 3.00 4.00 5.00 8.00 7.00
Ralph547.2 3! Dlode Array
4.82 Range: 6.93a+1
6.0a+1
5.0e+1
4.06+1
2
J.00+1 ;
200+t
»
1.00+1
© 038
0.0 somevormame e mmane o b e e - e e . Coe e . .- Time
1.00 200 3.00 4.00 5.00 6.00 7.00
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2813.57 Rai pp449-1 100 1.002. 003. 004. 005. 005. 007. 00

1: Scan ES. 3.08TIC 2. 0507 2.18

wd.2@881B688. 004. 005. 006. 007. 00 3: Made Array  PCT/US2007/000003
3.0ti Ftanga: 7.4930.1
MAZ1285-HPLC-fraction8
Ralph547-2 76 (4.853) 2: ScanES-
714.86 2.7203
100
waR i 715.86
' 254.62
! 137.45 325.61
' 582,75 716.92
190.61 25571 a25.04 A "583.81
. 441.72471.6% 661_42 74?.92799_“ 872.98 93‘.85977.54
Ralph547-2 76 (4.817) 1: Scan ES+
151.50 1.15¢8
100
® i
! 177.52
692.82
693.83
. 283.53 327.59
o o BT 53 534.7767033 BB 209 55 gG0.03 9639370223
Ralph547-2 284 {4.835) 3: Diode Array
202.60 1.333
1
1,21
!
10!
8.00-1 ,
o .
‘6.09.1 i
4.06-1 )
278.60
2.0e-1
0.0 E : -miz
200 300 400 500 600 700 800 800 1000

Phenol AP1497 derivative 3d:
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8.0041 5.00.1 " [las 0.0 Tlina

1. 002. 003. 004. 005. 006. 00-

wWQE 8/ 558569 PCUUS2007/ 000003

HO\©\/\ i
o

»

7.00 81 of 124 WO
PCT/US2007/000003

‘ OMe
ad OMe
C40H50N209 M.W.=702.83
control-Holt-ligands MAZ1276-6
Ralph§52-1 2: Scan ES-
100 - 4.72 TIG)
2.8765
me
0.41
o- . e . amer e . - v . - . A P
1.00 2.0D 3.00 4,00 500 6.00 7.00
Ralph552-1 1: Scan ES+
100 468 TiC
8.5806
* 8.90
6.33 g 52
0 .
1.00 2.00 3.00 4,00 5.00 6.00 7.00
Ralph852-1 3: Dlode Array
1.8e+2 4,85 Rango: 1.6286+2
140+2
12042
1.0e+2
2 80041,
6.00+1
4.00+1
2.0a+1 .
0.0 s ' - . Timo
1.00 2.00 3.00 4.00 500 6.00 7.00
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Secondary am ne AP1497 derivative 3k: 82 of 124 WO
2008/ 013569PCT/ US2007/ 000003 | ndol e AP1497 deri vative

w@i00s81s6f 124 WO 2008/ 013569PCT/ US2007/ 000ROBUST0Y1/000003
am ne AP1497 derivative 3m 86 of 124

lcontrol-Holt-ligands MAZ1276-6
Ralph552-1 73 (4.654) 2: Scan ES-
100 254.66 1.8405
|
w2 !
255.56
701.77
. 256.58 702,79 .
ob .- 182.50  TEOY gtt.00a48.7296468 51084 gaq a0y G478278073 B8 9s57.48977.06
Ralph852-1 74 (4.681) . 1: Scan ES+
100 448.65 2.57e8,
| 151.48
; .
1
2|
' 449.65
177.48
, 703.77
! +78.48 450.65 704.77
' k I
0 310,57 351.58 490.66, 595.27652.42 727.77 19882 566.91054.55
Ralph§82-1 274 (4.668) 3: Diode Arrdy
_ 228.60 2.315
i
P
77.6
15! 271680
l
5
-
1.0
i
§.08-1 i
0'05 . . . — . . - .. - .. Coen e e 2
200 300 400 500 600 700 800 800 1000

Methyl ether AP1497 derivative 3e:

72 of 124



WD 2008/ 013569PCT/ US2007/ 000003 PEG primary am ne
AP1497 derivative 3m 88 of 124 (C381155N3010 MW =

wO idsBs80 of 124 WO 2008/ 013569PCT/ US2007/ 00RO BSs:E00003
primary al cohol (20) A? 1497 derivative 30: 90 of 124

N
o )
Me. ,JL\\,,() X
o/v\u
li OMe
30 OMe
C36H50N209 M.W. = 654.79
MAZ1288-HPL.C-{raction10 2: Scan ES-
100 215 TG
5.71e4
0.41
LES
025 030 075 10O 125 1:50 195 200 225 2350 275 .30
MAZ1288-HPLC-fractiontd 1: Scan ES«+
100 2.12 TIC
. 1.16e7
w®

0.25 0.56 0.75 1.00 1.25 1.50 1.15 200 225 2.50 2.75 3.00
MAZ1286-HPLC-ftactiond 3: Diode Atray
Range: 5.8930+1

S.00+1
4.004+1

3.00+1°

AU

2.00+1

1.00+1

0.40
[ X I : Tima
0.25 050 0.75 1.00 1.25 1,50 1.75 2.00 2285 250  2.75 3.00
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C361449N0I t MW

100 itt M AZ1261. control

= 671.77 91 of 124 WO
2008/ 013569PCT/ US2007/ 000003 PEG pri mry al cohol
wWRRIbEA3sekeri vati ve 3p: 92 of 124

(30)
MAZ 1281 - cpait/usd007/000003

100 012

MAZ1286-HPLC-traction10 42 (2.685) 2: Sean ES-
100 254.48 8.6403
i
: 609.68
i
i
i
.t : 700.70
182.48 256.49 T01.77
183.40 358.58 5 702.74 767.77
o 207.48 7" 416,56 50581 56156 gggge THAIT VRS 920.80 985.47
MAZI1286-HPLC-fraction10 43 (2.717) 1: Scan ES+
368.52 3.18eb,
100 |
3
i
1 151.39
* 369.54
177.40 40055 677.66
4295 78.
2B3.45 122.54 ess.ay C78.88 755.76
¢ 34052 424.57 480.55 709.59 -~ 802.55 964.85
MAZ1286-HPLC-fraction0 158 (2.733) 3: Diade Array
201.60 1.358
! 222 60
1.2
1.0
8.0e-1
2
6.0e-1
4001 278.60
2.00-1
0.0 H - e . . m'z
200 300 400 500 600 760 BOO 00 1000

Hydroxamic acid AP1497 derivative 3g:
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- 1.00 .. 80 - 100 4.21 .. 4.00 4.24 800 2: Scan ES-

TIC 3.870 5
WO 2008/013569 PCT/US2007/000003

3g

C32H42N209 M.W.=598.68

MAZ1280_HPLC_fraction?
Ralph543-3 2: Scan €S-
100 4.21 TIC
. 41185
)
LES
041
0 - - - ey e . . - “ we mas - . -
1.00 2.00 3.00 4.00 5.00 .00 7.00
Ralph543-3 1: Scan ES+
100 4.24 nc
7.65a6
2
0.26
o . .
1.00 2.00 3.00 4.00 5.00 8.00 7.00
Ralph543.-3 3: Divde Array
. 4.22 Range: 1.0130+2
8.0+t ;
6.0a+1 -
- .
=4
4.00+1
2.0a+1
0.40
0.0 . . Thne
1.00 2.00 3.00 4.00 5.00 6.00 r.00
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8.007.00 1: Sean ES*

TIC 1.0047 1.00 2.00 3.00 4.00

5.00 6.007.00 MAZ1281-con! rol
WO 2008/013569 PCT/US2007/000003
MAZ1280_HPLC_fraction?
Ralph543-3 66 (4.2073 2: Scan €S-
254 51 1.8165
100,
|
1
1
1
i
|
w2 597.65
; 255.52 524.68 588,68
H
182.52 269.47 0387 52568 59970
0 - - 315.54, - BA4BS, | 780.82 805.97 _993.43
Ralph543-3 67 (4.237) 1: Scan ES+
151.43 24606
100,
é
i 344,52
!
= :
177.43
345.52
, 256.49 346.54 §98.63 g21.61
. . o '.407:?3 493.00 . 8238 GQS:GI'J ‘7§5.s'7892_'7.6 918.09 954.79
Ralph543-3 248 (4.233) 3: Diode Array
. 226.60 1.708
i 20580
1.4
1.2
1.0
- .
<8.08-1
; 278.60
§.00-1
4.00-1 i
2.0@1i1
ﬁ.o . . . . [P . .. . . . m'z2
200 300 400 $00 600 700 800 900 1000

Propyl amide AP1497 derivative 3h:
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3 doae Array 4.19 Range: 1.0464..2 1,04+2

WO 2008/013569 PCT/US2007/000003

o
Mo~ N/U\,o
H O O OMe

3h OMe

C35H43N203 M.W.=624.76

MAZ1263-fractionS
Ralpha70-2 2! Scan ES-
100 - 6.69 TIC|
4.61 B.6304,
LES
0.43 £33
2.04
Ov - esa e s =t s reey sewm poem e o - wecen 8 - - -—— e R .
0.00 1.00 2.00 a0 4.00 5.00 6.00 7.00
Ralph470-2 1: Scan ESe+
100. 4.64 TIC)
1.32a7|
b3
8.31
o ETE - . .o . . . N . . . -
0.00 1.00 2.00 .00 4.00 5.00 6.00 7.00
Ralpha70-2 3: Diode Array
4.60 Range: 1.085e+2
1.0a+2”
8.06+1.
'
6.Co+1
]
<
4.00+t
2.00+3
[ o: %34 - Ti
X e e e . een . e
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
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8.0411 80041
WO 2008/013569 PCT/US2007/000003
IMAZ1263-fraction5
Ralph470-2 91 (4.816) 2: ScanES-
100 . 669.78 2,3004
13
!
I 254.57
!
2 .
| §70.81
i
117,87 255.99 ) 671.83
37 18262 62378 ¢
om0 3e5es 'S mprom seso9 | St T'\aagg 59298 grom
Ralph470-2 82 (4.637) 1: Sean ES+
. 100 . 370.62 3.44e6
| 151.47
1
!
; 371.64
Ed
177.48
| 625.75
i 37264 626.78
o 23251 prase . 497.55 G48.74 725.74 934,77
o - - R 3738599755504 5 | 848 ‘. k 966,43,
Ralph470-2 270 (4.603) 3: Diode Array
‘ 224.60 2223
15"
2
< 10
278.60
5.08-1 ;
}
!
o_ol,. . . N .. PR . e aes . . . m}z
200 300 400 500 600 700 800 2900 1000

Thiol AP1497 derivative 31:
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4.04.1

2. 04+1
WO 2008/013569

PCT/US2007/000003
0O,
(o) (o]
N
0 e
HS A _o :
\/\u
! OMe
3j . "OMe
C34H36N2038 M.W.=642.80
control-Holt-ligands MAZ1277
Ralph552-2 4.78 2: Scan €S-
100 ' 4.6405
LEd
573
0...__ Mher e ewtm g b e s e s v — s . m- s e e em e v me e m .
1.00 2.00 3.00 4,00 §.00 6.00 7.00
Ralph§52-2 1: Scan ES+
100 4.74 TG
9.32¢6
& 6.90
833g52
500 B
392 ' 5.49
' 248
o . o . - “ - .
1.00 2.00 3.00 4.00 5.00 6.00 7.00
Ralph852-2 3: Dlode Auray
4.75 Range: 8.9440+1
8.00+1 '
-
6.04+1
)
< 400+
2.0e+1
! s70
0.40 .
GO - -~ e e . .. . . . - . - Timo
1.00 2.00 3.00 4.00 500 8.00 7.00
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0.37 0.0 Tenor 1EO

WO 2008/013569 PCT/US2007/000003

icontrol-Holt-ligands MAZ1277
Ralph§52-2 75 (4.780) 2: Scan ES-
100 - 254.56 2.7405
] .
LS
% 18255 20058
581.73
! : 64173
qloc . 2 BT 3 soaep | saazs | C. .0 66377 77680 BEA72910.8897085
. |Ralph552-2 76 (4.807) 1: Scan ES+
151.48 2.2%06
100 -
ae 1}
388.59
; 177.48
I 685.70
! as8 55389'59 6G6.70
i 178.48 .56
6 TR e , .angedsasz - GRIC GET.T0 440y 47g.75 00175 29688
Ralph852-2 278 (4.748) . 3: Diode Array
223.60 1.876
1.5,
1.26 ¢
5 10!
2
7.50-1 j
i 278.60
5.00-1} '
)
2.58-1 ;
00! : Cee - miz
200 300 400 500 600 700 800 900 1000

Primary amine AP1497 derivative 3j:
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2.00 3.00 4110 .5.00 6.007.00 93 of 124 WO

2008/ 013569PCT/ US2007/ 000003 PEG primary al cohol (50)
wARDgA3s6er i vative 3qg: 94 of 124 WO PCT/US2007/000003

2008/ 013569PCT/ US2007/ 000003

N
0 0
NS /lk/o A
HoN N
H O OMe
. OMe
3
C35H49N308 M.W.=639.78
AZ1260-lI-148
- . 2: Scan ES-
Ralph449-1 o .
100 1.36a5
3.06
1
]
R
f s
4.33
;o 288 257
t
H
0 ! - - .- o - e - . -
1.00 200 3.00 4,00 5.00 6.00 7.00
Ralph449-1 1: Scan ES+
P 100 3.08 TIC
20507
.
¥
1 6.18
! 2.18
0! . . . . - . . .
1.00 2.00 3.00 4.00 5.00 6.00 7.00
Ralph448-1 3: Dlode Array
3.08 Ranpe: 7.4930+1
7.00+1
6.0a+1
5,00+1 -
5 4,00+
<
3.0c+1 i
]
2.00+1
1.00+1 !
0.0 0.:!:3 e P . .. e e e s - Tine
1.00 2.00 3.00 4.00 5.00 6.00 7.00
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Exanple 2 - A Method for the Coval ent Capture and
Screening of Diverse Small Modlecules in a Mcroarray
wo-o0osmi35p900115] Thi s exanpl e descri bes a robusecTresivoriooooos
for the coval ent capture of small nolecules with
di verse reactive functional groups in mcroarray
format and outlines a 96 of 124 procedue for probing
small nol ecule mcroarrays with proteins of interest.
A vapor -catal yzed, isocyanate-nedi ated surface
I mmobi | i zation schene is used to attach bioactive
smal .
deri: ﬁﬁgﬁﬁﬁﬁfqgversity-oriented synt hesi s pat hways. 2: Scan €S-
Addi fiogal Iy, aeseeptin zed met hodol ogy for screening 38404
smal| nolecule mcroarrays with purified proteins and
cellular Iysates is described. Finally, a suggested
node| for data analysis that is conpatible with
rcially available software is provided. These
procedures enable a platformcapability for
di scpveriing novel interactions with potentia
| . . . 684,74 .
appl | catiion to inmmunogl obulin profiling, Conparative
anal ysis of cellular states and-ligand discovery.
[ 0011L6] Fkre, we %?%sent a detailed,s§f%§?%§-step
descti pt i O *brezathisessupihod, [,05, theogoval ™ Gaps HES Bl s
di vefse ®olTec¢tions of smalT ndl"écul €s using the '
vapolreiatealeyz.ed, i socyanate-nedi ated technique. A 1:Scan ES+
schepati®® di agram of this approach is provided in
~ Figure 10. Stock solutions of small noketul es are
arrayed in 384-well plaf¥* format. A protected
pol yeét hyl ene glycol (PEG surface is prepared on gl ass
m cr pscope slides (Figure 11). Foll ow ng deprotection,
1, 6- fli:d socyanat ohexass®ed S coupl ed to establish the
reacfive {socyanate surfages Small nolecules are
robolically printed and coval ent attachpgent to the
surface is,hen catal yzed by pyridine vapor. Quenched
and ywashed slides are thegestored &V far use in
further gxperineAts ®fhe compatsi bPIPty wi tdwusedHpl ex ™™ orssee
natura} rogugts, products of diversity-oriented &: Diode Awray
synt HEEPEdRdiBoact i ve smal | nol ecul es, such as ' 167
phar graceuti cal agents, prom ses greatly to inprove the
quanfi tysand structural diversity of printed
smal lj-mLecul e features. j00117] This surface is
expefinmental ly conpatible with assays invol ving
clariffi édicellular Iysates, frequently obviating the
need ﬁ%beiochenical purification of a target. An
opti mged! protocol for screening small-nol ecul e
m cr¢ayg,ays with fi&®ified proteins and cellular
| ysatjes i $ al so described. Follow ng incubation with a
smal || 3Tune of the protein or lysate, slides are
washed and thegpn serjally incubgied Wth a.primgey o6 008
ant i bodyand 1 abel'ed secondary anti body. Detection of
bi nding interactions is determ ned quantitatively from
data collected in triplicate using standard,
commerci ally avail abl e software devel oped for the
anal ysis of printed oligonucleotide arrays. Although
not described here, candi date protein-Iligand
i nteractions discovered 97 of 124 wusing this protoco
are typically characterized using secondary binding
asSayadam\kive AP 14bnadegeatbrecdl:based t hernal shifts and
surface plasnon resonance. [00118] There are
limtations to the methods of printing and detection
described in this manuscript. Fi gstof1pany academ c
environments may have limted access to chem ca
libraries for screening. The investnent of resources
and training required to establish a functiona
robotic mcroarray printing platformmay al so pose
institutional challenges. After an initial investnent

o ANA =/ AN B o " g, T 1 oy Y




[00120] The SMM printing and screeni ng nmet hodol ogi es
descri bed herein provide a blueprint for the
w@oshiised i on of a portable, robust, parallel ptBUSDOT®00003
for the discovery of novel protein-Iligand
interactions. Prior discoveries of small nolecul es
targeting yeast transcription factors suggest that
future applications to gene regul atory el enents
nmedi ati ng di sease phenotypes, such as neopl astic
transformation, wll enable the identifN£Lation of too
conpounds and | eads for further pharsacautica
devel opnent. Conpatibility of the sfi Sirface with
cellular |ysates creates &an 98 of 9
2008/013569PCT/USZOOW#GQ Yo, @ opportunity to
profile cellular states)or co xturame such as
serum i munogl obul i ns Materials Reagrﬂﬁg [00121]
Conming GAPS Il coated gl ass slisles (Fi'shéMeQ7-200-006)
[00122] Fnoc- 8- am no- 3, 6-di oxaoct anoi ¢ aci d ( NeoMPS,
FA03202). Pol yet hyl ene @ghJientoMacenst.tf varyi ng
l engths (n = 2-10 ethylene glycol units) have been
successf gpnfoyHolr@ds Mazizm-sf Ni S pr ot 0COl . Spacers of
| onger |ERGYH, (n > 30) provide | ower fduorescence
intensity val ues and inconsistent spot norphol ogies.
[00123] ;
(Benzotrj azol - 1-yl oxy)tri pyrrolidi nophosphoni um
hexaf | uor ophosphat e, PyBOPO ( Novabi ochem 01-62-0016)
[00124] Pfperidine, redistilled (Sigma-Al drich,
411027) [00125] . 1, 6-diisoeyanat ohexane (Aldrich,
D124702) [0012§] Pyridi ne (Al drich, 270970) [00127]
Et hyl ene| gl ycol (Acros Organics, 295530010)
o 1.00 ’ .Z.UD ‘ J.00 4.00 - .5..00 ’ 606 o -_7:&)0

Ralph551.8 1: Scan ES+
100 : 3.35 TIC

2. Scan ES.
TIC
1.37e5

1.74e7

8.90

6.33 g 52
0 .
1.00 2.00 3.00 4.00 5.00 6.00 7.00

RalphS51-8 3: Diodo Array
3.32 Range: 9.9018¢1

8.00+1

6.00+1

AU

4.00+1 ;

2.0e+1 !

4
0.40 2

00 & = - . P - . Thne
1.00 2.00 3.00 4.00 500 6.00 71.00
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[ 00128]
D131-4) |

w@ Hoguesséy

N, 2V- Di net hyl f or mam de,
00129]
drich, 550043) [00130]

N, N- Di i sopropyl et hyl am ne,

DMF (Fi sher Chemni cal,
DI PEA

Di et hyl sul PORUSE07/000003

(Acros Organics, 414880010) [00131]
(Fi sher Chem cal, A998-4) [00132] Tetrahydrofuran,
THE, stabilized (Acros Organics, 164240025) [00133]
Texas Red() cadaverine (lnvitrogen, T-2425) [00134]
Oregon Geen(r) 488 cadaverine (Invitrogen, 0-10465)

Acetonitrile

100135] Al exa Fluor(r) 647 cadaverine (Invitrogen,
A-30679) [ 00136] Rapanycin (LC Laboratories_ R-5000)
[ ooprfrot: i'ﬂ@‘ﬁ’é’ﬁforatorl es, F-4900) [00138] 2: Sean ES-
AP14] y@s prepared as descri bed in ref esance 18 9.15e3
1001391 FKBP12-6xHi s was prepared as described in
reference. 8 [00140] Al exa Fluor(r) 647 conjugate
antiy5xH b anti body (Q agen, 35370) [00141] Cy5
nonor Reactlve Anti body Labeling Dye Pack (CE
Heal t hcar ¢, PA25001) [00142] 293T Cells (ATCC,
CRC- Iaf268) 99 of 124 WD 2008/ 013569PCT/ U82807/ 000003
|
i 698,75
oo TR PR gkt siren smogssonas | 0080 PO 706 8a8m2 - gqn
Ralph551-8 53 (3.350) 1: Scan ES+
100, 397.63 3.7866
i 652.73
! 398.63
| 151.45
i : £53.73
Ed
|
§
152.48 392.65 654.73
! 259,53  g3g467 008546065 826.67 B74.TY 5272 846.78 oo oo
0'-. P . N P P B T M
Ralphs51-8 195 {3.350) 3: Disde Array
223.60 2.059
;
1.75
1]
I.25§
2 10
7501 278.60
5.0e-1
2.50-1
0.0 - . X miz
200 300 400 500 600 700 80O 900 1000

Indole AP1497 derivative 3I;
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[00143] Lipofectam ne 2000 transfection reagent
(I'nvitrogen, 11668-019) [00144] Opti MEM reduced

WG ggognl3sepnmponent - free nedi um (I nvitrogen, 1108@)/US2007/000003
[00145] Fl ag- FKBP12 mamral i an over expressi on
construct as described in reference 15 [00146]
Anti - FLAGO Mo nonocl onal nouse anti body (Sigma, F4042)
[00147] Anti-nouse goat secondary anti body, Al exa
Fluor(r) 647 conjugate (Invitrogen, A-21237) [00148]

Anti-rabbit goat secondary anti body, Ale uor (r)
647 conjugate (lnvitrogen, A-21246) [Q o Biotin

(Si gma, B4501) [00139] Bi oti n- PEG aqmgﬁzé8|gna,
[

B9931) 1001511 Bi ol eri'one (19viYrdgen, A-1594)
[ 00152] Streptavaﬂﬁ , F )6 conj ugat e

(I nvitrogen, 8-32357) [00153] Xi Lgfe D6003)

[ 00154] Anti-di goxi n nouse nonocl onal iLbody, clone

DI-22, ascites fluid (Sigm, D8156) [00155]°"®
Corticosterone (Fluka, 27840) 00156L
Anti-corticosterone rabBkHsdfsiM3dT 720l e anti ser um
(Sigma, C8784) [00157] Protease inhibitor cocktai

tabl ets [MRFEHENE1836170001) [00158] Tris-buffer %-‘" .
saline ([TBS0.025 M Tris-14Cl, 0.137 M'NaCl, O. 06 N
KCl, pH{|/.4) [00159] Tris-buffered saline with
Tween- 20} (TBST, 0 025 M Tris-HC1, 0.137 M NaCl, 0.003
M KC1, pH 7.4; 0.01% (v/v) Tween-20)
P4 :
666
0.34
! 100 200 ‘360 400  se0 600 7.00
Ralpha€7-2 1: Scan ESe+
100 : 473 s.sg;g
|
* .
1
6.32
S00 100 2.00 3.00 400 500 f.00 " 7.00
Ralphd67-2 3: Dlode Array
1.40+2 - 4.73 Range: 1.43%e+2
1.2a+2 |
1.00+2 ;
S 8.00+1 |
= 6.00+11
i
240041 :
2.00+1 ‘
0.0 . Tirne
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
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[00160] Phosphate-buffered saline (PBS, 0.012 M

NaH2PO4, 0.137 M NaC, 0.003 MKC1l, pH 7.4) [00161]
wobmspiate- buf f ered saline with Tween- 20 ( PBSTpCcOuSMHR7/0d0003

NaH2PO4, 0.137 M NaCl, 0.003 MKCl, pH 7.4, 0.01%

(v/v) Tween-20) [00162] MPP lysis and incubation

buffer (0.02 M NaH2PO4, 0.001 M Na3vOd4, 0.005 M NaF

0. 025 M 13- gl ycerophosphate, 0.002 M EGTA, 0.001 M

DIT, 0.5% (v/v) Triton X-100, pH 7.2). Use of RI PA

IyS|s and extraction buffer (O 025 M Tri sHCL, O. 15 M

0. 1%k b oxptde 2: Scan ES-
for .tuﬁn of areseat of | uorescent filmon the slide 1.4605
surfpce that significantly decreases the

signhl -to-noise in the assay and shoul d be avoi ded.

Equi prent [00163] Omi Gid 100 M croarrayer (Genom c
Sol utjiong) [00164] 946 Printhead (Tel echem

I ntefnational, 946PH48) [00165] 946 Mcro spotting
?Telechen1lnternat|onal 946MP3) [ 00166]

pi ns
384-\wel | pol ypropyl ene nat ur al m croarray plates,
cycl{ndrical wells (Abgene, AB-1055) [00167] Thernma
peel abl e pl ate séals (Vel oci 1, 0664300747 BRek68]
De3|,cator drsg sﬁﬁﬁagﬁsbOXM1a0ﬁyﬁh¢n@VMR 2498 20D sos 9009341
[00169] ® “Table-top centrifuge with mcroplate carriers
[ OO1p@pmeraid-particle nitrile, gl oves (VR 40101-222) *Seapess
(Use| of®®some powdered gl oves can result in
aut of l uotescent residue on the mcroarrays.) [00171]
Bi bul ous’ paper (Fisher Scientific, 11-998) [00172]
St ai nl essy,sbeel 50-slide racks (Wheataon Scientific,
900404)
® 726.84
472.72
154.51 ‘ . 727.84
J ‘x77.5‘ 20550 33361 45468 41:;:;2 82071 2618 70078 991 gggg
Ralph467-2 277 [4.725) 3: Dioda Array
228.60 28
2.5‘;
20,
:
1.52 27.9'.60
2
1.0°
5.0a-1
O.D‘, . . - - e - . . o . . 'njz
200 360 400 500 600 700 800 800 1000

Aryl amine AP1497 derivative 3m:

86 of 124



[00173] Large glass trough with stainless steel lid,
500 nL (Raynond A Lanb, E102-6) [00174] Three-way
w@bmsmidsecuum val ve with o-ring tip (A drich, 2CHESR0)/000003
[00175] Tygon R-3603 vacuum tubing [00176] @ ass
vacuum desi ccator (Al drich, Z114340) [00177] 4-well
rect angul ar pol ystyrene di shes (Nunc, 267061) [00178]
Square petri dishes, 100 x 100 x 15 nm (Nunc, 4021)
[00179] Parafilmr) M (Fisher Scientific, 13-374-10)
[00180] HybrislipTm hybridization cover 60 x 22 mm
(I'nvitrogen, H 18202) 100181] Eppendo&#ﬁiﬁhes [00182]
Orbital platformshgker (VR 82004- 58] [80183]
2-slide centrifuge” I cRoarray dfyiYig Y Sunergi a
Medi cal, MSC-T) 1001 ﬁ%ﬁeﬁ', 4209A aser slide
scanner (Mol ecul ar Device®) (0 agpPMe Pro 6.0
software (Mol ecul ar Devices) Reagent Setyp 101 of 124
WD 2008/ 013569PCT/ US2007/ 000003m[ 00186] ~SnéMe
Mol ecul es: Several small nol ecul es that contain
I socyanat er eacti ve funcCi8adiO:f.BuUp$7H80e suggested as
test nolecules to evaluate the nethod (Table 1).

IMAZ1269-fraction8
Ralpi§s-3 2: Scan ES-
100 TIC
G664 7-8504
8.28
382
s 1.08
0.33 9 53
Q - - e - L. L - R e e e e
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Ralphiss-3 1: Scan ES+
100 3.85 TIC
1.2607
b
0 . . - . . . .
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Ratph488-3 3: Dlode Array
3.82 Range: 7.5780+1
7.08+1
8.00%1
5.00+1
= 406+t
< .
3.00+1¢
. bl
2.00+1
1.00+3
0.0 0.33 . . . Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
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Table 1. Fluors and suggested protein-small nol ecul e
pairs for testing the protocol. Snmall Ml ecule Protein
waeroeemeseg Concentrati on KO Detection Cy5 PCT/US2007/000003
Fl uorescent dye
MAZ1269-fraction8
Ralph488-3 75 (3.823) 2: Sean ES-
100 . + 746,67 1.5404
i
I
|
|
!
| FY ) T47.70
254 .53
700.63 748.69
256.52
o B 2840 TEUE 22748 geosospear ssves spogo oo 55T esropom
Ralph488-3 76 (3.847) 1: Sean ES+
100 447.56 3.70e6
!
i
i 448.5%
i 12047 .
® i
151.43
702.66
§ 177.42 443.59 70887
300.50 450.60 704.68 896.05 974.02
0! RIS 41554 582,88 658.74 . 758,55855.34 ey
Ralpha483-3 224 (3.848) 3: Divde Array
201.60 1.337
1.2 I
]
10!
i
8.0e-1"
jus }
<"'6.09-1 ]
4.06-1 !
. 278.60
2.00-1
0.0’ . e e e s . - e . .o iz
200 300 400 500 600 700 BOO 900 1000

PEG primary amine AP1497 derivative 3n:
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O egon Fl uorescent dye G een Texas Red

WO 2008/013569 PCT/US2007/000003

H

o]
HzN\/\o/\/O\/\ NJK/O O

3n

C38H55N30|0 M.W.=713.86

[MAZ1266-HPLC-fraction7-4
Ralph460-1 2: Scan £8-
100 3.1 TIC
: 6.80 2.12a5
»t
0.43
284
Qv = e e s e v+ wmee w4 e bt e me n o e e o -
1.00 2.00 3.0 4,00 5.00 6.00 7.00
Ralph460-1 1: Scan ES+
100 307 Tic
1.558a7
*
8.35
0 - . YR . e
1.00 2,00 3.00 4.00 5.00 8.00 7.00
Ratph4a60-1 3: Dlode Array
3.19 Ranget 1.089a+2
1.0e+2,
8.00+1
6.00+1
=]
<
4.00+1
2.00+1
0.0 - . Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00
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Fl uorescent dye Biotin Streptavidin-Alexa 0.5 jig
mL. 71 10-15 Fluor-| abel ed protein Derivatives Fluor(r)

w®2008/013568P1 497 FKBP12-6xHis 1 gg ni-1 PCT/US2007/000003
[MAZ1266-HPLC-fraction7-4
Ralph460-1 61 {3.158) 2:3canES-
100 254.41 5.5304
!
:
1
|
; 758.56
!
LES
712.58
759.56
256,41
1221 760,50
;7 : 607,49 .
o2 P02 yrgiarasy sapss ) | CSMET 7615270050 89448 gpeg
Ralph460-1 62 (3.178) 1: Scan ES+
714.54 4.1808)
100 !
| 715.5%
!
]
¥
*
459.52
716.61
| 460.54
i 228.39 481.58 : [ed
ob LT 3484649 T e0ess 0577 752.47 814.51 916.52 942.64
Ralph460-1 181 (3.118) 3: Diode Array
223.60 2.109
|
]
1751
1.5
1.25
2 .
< 10
75641 ! 27B.60
5.00-1 !
1
25011
1
0'0\4 . | . ——n e ee . . . eee . - . P DR . . m}z
200 300 400 500 600 760 800 900 1000

PEG primary alcohol (20) AP1497 derivative 3o:
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18 n1\4 1:1000 Fl uor-1abeled anti-5xH s anti body FK506

FI CEP12-6xH s 1 ug mi-1 3 nM 1:1000 Fl uor-I abel ed
w@ioBo st s anti body Rapanyci n FKBP12-6xH s 1 pigusio0d000003

0.5

N
o b4
o A _o
HO >"~"0
OMe
3o
C361'149N0n M.W.=671.77
MAZ1283-contral 2: Scan ES-
100 4.21 TIC
. 2.42e5
st
0t _.‘:,._... o ot e ng—— o= - pn Sar 20 oot e oo o e s
1.00 200 300 4.0 500 6.00 7.00
MAZ1283-control 1: Scan ES+
100 424 TIC
, 8.5706
»®
D18
(] . .0 .. Ve
1.00 2.00 3.08 4.00 5.00 6.00 7.00
MAZ1283-cantral 3: Dlode Asray
4.18 Range: 1.0080+2]
B8.00+1%
6.00+1
=
<
4.00+1
2.0a+8
0.36
[ 5 T Dt e Time
1.00 2.00 3.00 4,00 6.00 6.00 7.00
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nll4 1:1000 Fl uor-I| abel ed anti-5xH s anti body
Corticostero Anti-corticosterone 1:500 nd 1:1000
wd-beesniisebel ed ne anti body antiserum anti -rabbit/Us2007/000003

secondary anti body

MAZ1283-contral 65 {4.142)
100 : 254 50

|
|

|
LS

182.51
| 255.49

183.48 268.48

327.48 47V o443

D T

MAZ1283-cantrol 66 {4.174) 12 Scan ES+
100 15141 1.3406/
1
| 1
\
= ‘ 17741
| 438.52
: . 694.64
N G 35550 440.53 672.65  gos.G4
0‘1‘ . 28“6,_ o amse 80833 0 TR gaaee . 96573
MAZ1283-contral 244 (4.177) 3: Diade Array
., 2046022480 1.618]
1
1.4
12
1.0.
38.09-1
6.00-1 ! 27e.60
;
4.08-11
2.068-1 1
{
00! o R e . . . . . IR "z
200 300 400 500 600 700 BOO 2040 1000

2: Scan ES-
2.3304

§82.62

'583.65

&84.68
. .TM8707a466 . 878.50034.95001.29

PEG primary alcohol (30) AP1497 derivative 3p:
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Di goxin Anti-digoxin antibody 1:500 ascites fluid nd

1: 1000 Fl uor-1 abel ed anti-nouse secondary anti body nd
wo 2013364 er m ned 102 of 124 WO PCT/US2007/000003

2008/ 013569PCT/ US2007/ 000003 1001871 Ordering

information for the conpounds is provided in the

Reagent s

0
HO\/\O/\/O\/\O/U\/O O

3p

Cs3sHs53sNOj2 M.W.=715.83

-

- red 2: Scan €S-
MAZ1281-cont a3 =
100 3.87a8
LES
0 - .- ORI . e e e TR L.
1.00 2.00 3.00 4.00 5.00 8.00 7.00
MAZ1281-control 1: Scan ES+
224 nc
10 1.0807
=
)
012
¢ ' 4.0d 7.00
MAZ1281-contral 3: Diode Asray
4.19 Range: 1.046e+2
1.00+2
8.00*14
6.0e+t |
b=
<
4,Q0+1
2.00+1
0.37 Tine
oo 4,00 7.00
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section. The small nol ecul es should be diluted i n DMSO

to prepare 10 nmM stock solutions for printing as

wolemsnidzed in Step 1. [00188] Proteins: The supgeesm®ma7/000003

test nol ecul es may be detected with a known protein or
anti body partner (Table 1). Printed biotin derivatives
may be detected using a commercially avail able
streptavi di n-fluor conjugate as described in Step 21
(Method A) and Step 22 (Method A). Corticosterone and

di goxi n may be detected using commercial antibodies
agal nst _t he Panmnundc followed IrnL Lahal ad mnnndnr\[

o T T C U oo e

anti mg,lzg_%mmaeq,%s;rl bed in Step 21 (Method A) and Step
22 (Methed B). AP1I497, FK506, and fapanycin can be

det egt ed by I ncubation with- epitope-tagged FKBP12 and
a | apel ed anti body directed against the epitope tag as
descfibed.in Step 21 (Method A) and Step 22 (Method

B) . :inally, a protocol for detecting this interaction
usi ng epltope tagged FKBP12 fromcell |ysates, using a
prinury anti body and | abel ed secondarg anti body, is
descli bed:i ng9f,eps 24-29. Suggest ed*8¢t eeni ng
concéntratii ons and aQtlbody dilutions for each test
case|are provided “A° Tabl e” 1. St andgq; & buffers such as

TBST|or PBST n#f*be*t8edssl gr, all, £XPRELTRRL Seoga 0798 4, 4 98304

Equi prent® S&tGp "[00189]" ~CUst o1 zed ™ m croarrayer wash™
st at ineenzarFirga evaritlard Omi Grid 100 setup includes a
soni ¢at df°:f of aqueous washi ng of the printing pins.

For smal | - ol ecul e mcroarrays, an organic sol vent
such|as aqetonltrlle is used to wash away the
conmpunds fromzehe pins. The sonication station has
beensubstituted with a stir plate and a
recrystal l:i zing dish containing acetonitrile. During
each|wash ;step, the printhead is dipped into the
stirding gcetonitrile dish for 5 seconds foll owed by 3
seconds at the vacuunu&hylng Station. For each pin
di p, [the vash dFy*cyehe | swrpaated three {1HRs, to

m ni

bar @S%mcm&m9m4%&§ a deep vortex such that the pins
do n ntsact W th solvent. Cccasionally nonitor
the gol vent t@¢el to ensure that the pins are

effe tivgﬁy washed. [00190] Typical Genepix scanner
settijngs.”;Pi xel size: 10 pm PMI voltages per |aser:
uniex. (red) = 500-600, 594 nmex. (yellow) =
532,4irn ex. (green) = 500-550, 488 nmex. (blue)
JSOO[ 103 of2 24 Procedure [00191] Preparation

/ 51l ecul e stock solutions for printing 1.

Di ss IWBQSnaII nol ecul es of interest in DVSO

' .y, printing stock concentrations range from1l
f6 DMF is a suitable alternative solvent for

prepari n@“ st otk, sol yt,j ons,,, St ogk "sol gy iong,are storegd,

i ze garryaver of.sanpl es. . Makesur e Phat 7asd®df pan ez st

2: ScanES-
1.20e5

1: Sean ES+
2.18e6

Diocde Arvay
1.906]

© o mz
1000

at -20 C~ Z. Transter 5 uL of each stock soluftiton to

i ndividual wells in a 384-well polypropyl ene

m croarray plate. For |arge sanple nunbers it is
desirable to use a liquid transfer robot. Seal ed stock
pl ates are stored at -20 C and undergo up to ten
freeze-thaw cycles prior to liquid chromatography-nass
spectronmetry (LC-MsS) analysis to nonitor to the
stability of conpound stocks. The nunber of acceptable
f r PEGoprirhary alyaiiod $50f AP 49EPgenndgiveidqt he nature of the
smal |l nol ecules that are printed. A typical set of
printing stock plates is retired after twelve
freeze-thaw cycl es. 94 of 124



[ 00192]

Preparation of isocyanate-coated gl ass

m croscope slides 3. Place one hundred

wa@piogotdsemnct i onal i zed GAPS H sl ides (Comi ng)
stainl ess stee

50-slide racks. Subnerge each rack in

a large glass trough containing fresh PEG sol ution:
Frnoc- 8- am no- 3, 6- di oxaoctanoic acid (1 nmV), PyBOP (2

rnM,

agai n,

(v/v) piperidine in 1 L of DW
group fromthe surface.

conpl ete

slides can be left

and DIPEA (0.5 mV)
shoul d conpletely cover the slides.
slides in the PEG solution with stirring at
tenperature in a fune hood for at
i ncubation is typically perforned(9vern|gn
the racks fro
drip before b

in 1L of DM. The solution
| ncubate the

| east 4

mk}ﬁ E solt|@n .w oW t to
riéef F1nAsing " n”Di heyt acks
and place theminto a clean tan' cont@iying 1%

3q0 renove the™¥
The deprotection reaction is
after 10 m nut egugiol,eem. taoney ature. The

in the deprotection solution

over ni ghpazizsd fatiod 124
2008/ 0135B9P¢
t he pipe i di ne sol ution,

m nut e

group onf the suiface of the slides,
deprotecfed slides into troughs containin

1,6-diis
submer ge
m nut es
slides i
Repeat W
stirring
effectiv
slides a
are typi
sol vents
m croarr
gentle s
final TH
evapor at
smal | - no
stock pl
in a des
the drie
pl at f or m
ori ent at
Load cle
car ef ul
Design t
100 soft
f eatures

VW
T/ US2007/ 000003 5. Renove the racks fEof:
drip dry, ang,wash for one ®®*
DMF with stirring. To install the isocyanate
pl ace the
%Sﬂ%(v/v)
tyanat ohexane in DVF. Incubate the*fully
d slides in this solution with stirring for 30
at room tenperature. 6. Inmerse the activated
h DMF with stirring and wash for 3 mnutes.
th feesh DMVF- -I-nver se the slides-in-THF with
ram@awash For 2°m nut€s. Tﬁls mash sequenc&mes
bl y fenoves excess i socyanat et eagent from tilak
nd will provide clean and dry slides. Slides
cally dried prior to printing so that excess
and reagents are not exposed to the
hyer platform Slides nmay be dried under a
freamof air for a mnute or two after the
F rinse. OGherwise, sinply alloew the THF to
> of f for a few mnutes. [00193] Printing
ecuI? i croarrays 7. Rermpve the conpound
Al 6%.f rom the fr&ezersand akl ow tthem 8 thal
ccator dry storage box. 8. Carefully pl epeoe 7.57041
] ameactivated slides onto the microarrayer
Besure that the slides are all in a comon
onsdith respect to the barcode sticker. 9.
ag pLinting pins into the printhead being
0 gyQid touching the tips of the pins. 10.
ne prlntlng configuration using the OmiGid
hvar €. Printing from DVSO typically provides
wi t%" sppt di aneters around 150 Erin. Usiing a

center-t

-ceff el SPRci Neeof ~ 300 t anwcoifost ablyw al | oWk

i PEDUS807/000003

10,800 features to be printed in 15x15 subarrays using

48 pi ns.
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11. Centrifuge all conmpound stock plates at 400g for 1

m nute using a Genevac FIT-24 or standard benchtop
weensnidsege with micropl ate adapters. Pl ates skonuskod®000003

centrifuged to be sure that all of the stock sol ution

resides at the bottomof the well. 105 of 124 WO

2008/ 013569PCT/ US2007/ 000003 12. Insert a clean gl ass

bl ot pad in one of the three m croplate positions.

Insert the first two conmpound stock plates into the

remai ning mcroplate hol ders. Be sure that all stock

pr op@iazRficaahatdoy W th respect to well A0l to avoid 2 scanes-
i ncopsi steenci es Bét'ween the actual printi ng sequence 1.2005
and {he theoretical print sequence or GAL file. 13.

Print conmpounds in desired array format. Instruct the

sanplg pi dkup. Cl ean the blot pad w th bibul ous paper

and fret hadol after printing every two plates. Printing

sol ufi ons {oni@bl ot pad prior to spdPfing on the

actiyated slides Q%%Lds excess solution fromcreating

| arg¢ spotis on the first few slidessak the print run.

14. pfter it he BYPnt *Fleeriog,gombat edsssbeave rihe ls des,, 4, 9300
on the m%roarrayer ‘plaiformfor at 1east 10 mnutes
so t ii@erernfaht’®d sanples will dry. 15. Move printed?Seapesy
slides Mo the stainless steel slide racks. Place the )
rackg$ in a vacuum desiccator attached to a 3-way gl ass

val veé through Tygon tubing in a ventilated chem ca
fume|hood.: The™fj or outl et should be directed to the
desi'catod, t hrough tubing, with one of the val ves

di re¢ted tjio a vacuum |l ine, also through tubing. The

ot he (cldsed) val ve shoul d be directed, through

tubipg, tag a flask with 2 nL anhydrous pyridi ne.

Evacyate the degjgcat ossacont gi;ni ng the slides. Keep

the $lides under vazwmum f osisbi wesomi nut e, L0 afgs St _the
remoyal of any excess printing sofent. O ose7ob % herts2 e
Va?P|ﬂkE&Q§ﬁQBQw9&§n the valve to the flask containing g ...
pyridine. .The peasmted slides in the desiccator are 1.906
t hen expoéed”ﬁ@ pyridi ne vapor for at |east 2 hours.
Pyriuine1datalyzes t he coval ent attachnent of

funCIionég groups that are |l ess reactive towards

i socyanatd. Finally, close off the pyridine |line and

evaclial e;¢/he desiccator to dry the slides. The slides

are {ypically expgggsd to pyridine vapor during an

over ni ﬁTHincubation. 16. Renove the racks fromthe

of 5% ¢y/v) ethylene glycol and 0.1 % (v/v) pyridine

in DMF wth stirring for 30 mnutes to quench the

i socyanat®e surface. ;06 Qb 124500 WO 440 700 800 800 1000
2008/ 013569PCT/ US2007/ 000003 17. After the ethylene

gl ycol quench, rinse the slides in DM. Wsh the

slides in DM for 1 hr with stirring foll owed by two
brExdmpleshedd Methpd fercthecGevalentCapiure pnd Scireendhg ¢EPiverse Small

by centrifugation. Molecules in a Microarray Format

[00115] This example describes a robust method for the covalent capture of small

molecules with diverse reactive functional groups in microarray format and outlines a
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18. Dried slides are packaged in 5-slide boxes seal ed
wth parafilm Mcroarrays can be stored for up to six
wopnshssed - 20C. The arrays may be kept at 4 PEDUS2007/000003
several days. 100194] Quality control: detecting known
protein-small interactions 19. Pre-scan to see known

fiuorophores (listed in Table 1) and to identify
aut of | uorescent conpounds_ 20. Prepare protein or
anti body solution to be used to detect a known printed

| beReud For ph&¥ing BmaARhSedule hlicrbBRdyPwith Proteiidlof imsrest. A vapor-
been kept chilled at C. Purified protei Bs and

4
aftiplysed.deocyppateyrdisted jurfeqedapaeblirAtionsCRemgds pyedgdo sttach
t BicacRvPEmat irfbleéuﬁes'f fAatuPR PrSRRts, bk HREI Baddt A& ddrRl from

is appropriate for the ﬁ)rOtEI n of interest. Buffers

s Hoversityconandéchs plessist pagh waysa ch drdiionnlly; aagehmizedmaethadelogy for
r . A | A . .

[ SRR sl sRAELG bfcRlrral £ Bich Dl ord SindBRY cbffulr Iysates is
c dasurivley. Tiadly amsuggesteid deotich foradatapiadysis that is|qeepatible with

di.l uted . i ith. ncroar a C T

i K0 arflggﬂarg%lﬂdg‘#ssoarvéar &SP F"g&eég Lrglél %?/\PJO%‘%]%%%Q'%bﬁesa }Q&tform
usashbiliyrfopdist @ieningnovel intaradtions tvath satemtial applicdtion to

agitation,is desi,rable (use the sane.prptocaol for,..

= SorBisaeloonin BER ik comBEIETNG SRaly o o) CoIME ey Rt eand
meliseederB. i s used to mininize the ambunt of protein

u int bi ndi ng assay.. Thi s t hod, was used_.as an
SXBEED, | BEre et p eteited S DR e drOR R ES BikgRpthod for the
r @sVialbst @Eﬁhrabﬁaﬁreﬂs_% BB GIf gmal Mblo1SEU1EOEIAE B dapBr-catalyzed,
edge of the c,:oversLl_p: A) Dish Method (i % Pl ace %\%e, . )
nigacyarms medigted eghnique. dpschpmatiediagem opthisapproggh is provided in
I §§53890! Fiodk sdlutiduisiof skRNithdlelBLire Arfdle @I ®1-Well plate format.
solution onto the slide barcode sticker and let the

s prdtentedpolzethylsue glysot RE) sustacs i prgpared@p glpssmigroscope slides
of, | §& - i .1 kD j .
pl(g%”g% 1. llg@#%%g&ﬁl%{e_\éﬁbﬂ, 1’(6:1 Iah?@cy%hétgﬁé%ﬁﬁgﬁs B&upled to establish

printe I'n a square’Petri di .
( ithe Je@otiex isp¢panaiesuriace. hSmal molecuderhrp rakaticgHy @rinted and covalent
r

LAY 80 cHBGBRLY BSBEE lprg go o

gehtts/arpitiet stéredidry forprso tire furtieo kxpdriomentsnt The hemgashility with

a%gma elxt r?a{n?r'al products, products of diversity-oriented synthesis and bioactive small
molecules, such as pharmaceutical agents, promises greatly to improve the quantity
and structural diversity of printed small-molecule features.
[00117] This surface is experimentally compatible with assays involving clarified
cellular lysates, frequently obviating the need for biochemical purification of a target.
An optimized protocol for screening small-molecule microarrays with purified
proteins and cellular lysates is also described. Following incubation with a small
volume of the protein or lysate, slides are washed and then serially incubated with a
primary antibody and labeled secondary antibody. Detection of binding interactions
is determined quantitatively from data collected in triplicate using standard,
commercially available software developed for the analysis of printed oligonucleotide

arrays. Although not described here, candidate protein-ligand interactions discovered
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B) ParafilmMethod (i) Cut a strip of parafilmand

pl ace on a snoboth and flat surface such as a clean | ab
whemnshi1isew a cold roomor on a chilled flat surperesfoor/000003

transfer into a |l aboratory refrigerator or cold room

(ii) Pipet 300 AL of protein solution onto the

parafilm (iii) Carefully place the m croarray,

printed face down, onto the drop so that the protein

sol ution spreads out to cover the entire slide. Avoid

i ﬂkih%dhli‘%iﬂi*&o%lfarb wRRLAE dhardeedrired Risingaepondaieinglitief @esys

of the sljde and the parafiﬁiéﬁi 22.§ar fully renpve

Pt RE OB EReer Yo sl T G5 RS Tase PP e FRRgnce.
eXGEES] Pr Theiehrs Mnttdtions {d PEmidiBod dfdRintlaN@d AidctiBal described in
TBST buffer (4. C). For assays using a directly. | abel ed

. abel
f Ithis meanweeriptp FitsbimamydcreesnivEnNBauRenisandphpvgdihied ecess to
f i Vi A R o s .
30Ky AR5, o S0 e A g i
Prestablisisa Furctianplrrobetinmidrearrays prntingplatforna redyealsmbess institutional
fl uor escent ietv..(e. e Tk '
GRS R o b PSP 00 RGP s maed o
Wi ipriaging ahd screeming Siiisdsfioless faaki20 per arragk With Repetito SMM
twice.. Wash once with chill etd TBS buff%r f4 gC%}tfor' 1 . ¢
miRATEBInEnBgY TPV BB RAYT B Bl eir Bt 2] gpmen
WirBesdaiytfircughl mikkodralyaheititianainizddy thesedy dega@oimion

( antj-His, i - .GST, anti-FELAG etc. .

| TRBSLE o1 siiop Y e HegfndRY T BEApe P Phisypial pragpic solvents
TBRJ RdteAilo tNR requiitel thb use SLdPpRspradiel satkBoRuipinertt] sudh agtsafety

4 Cfor 1 hour. Carefully re vefluor-dabelef(gl . .
ardlasset9r gloven ABH aprepsyentiigst fymerbopd. Notes from material safety

data sheets (MSDS) are provided for selected reagents. All reactions and washes are

performed in a fume hood. For more guidance on proper organic laboratory
techniques please consult reference 17. Equipment and software are provided as
examples. Alternative equipment and software may be used. The microarrays may be
prepared in a microarray facility that is equipped with a properly enclosed and
ventilated microarrayer as well as a neighboring fume hood. The small-molecule
microarrays may be screened and scanned at any standard microarray facility. In
Table 1, we have suggested printing several commercially available dyes and small
molecules, including immunosuppressant natural products and known ligands to the
protein FKBP12, as test cases. Applying the present protocol to these ligand-protein
pairs will be of help in getting a handle on the procedure described herein.

[00120] The SMM printing and screening methodologies described herein provide
a blueprint for the construction of a portable, robust, parallel platform for the
discovery of novel protein-ligand interactions. Prior discoveries of small molecules
targeting yeast transcription factors suggest that future applications to gene regulatory
elements mediating disease phenotypes, such as neoplastic transformation, will enable
the identification of tool compounds and leads for further pharmaceutical

development. Compatibility of the slide surface with cellular lysates creates an
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mcroarray. Briefly rinse excess protein solution from
the slide using chilled TBST buffer. WAsh the slide in
w@®@20uk/0aséd er for 2 mnutes with agitation. Repe@t/us2007/000003
twi ce. Wash once with chilled TBS buffer for 2
m nutes. 23. Dry slides by centrifugation using a
slide centrifuge. The probed m croarrays are ready for
anal ysis. ldeally slides are scanned inmediately after
probing with protein. Dried slides may be stored at
i e @ coipléOnliXRrddayich as serum
prg‘?%p?‘&?m?@gﬁ‘?lﬁéWﬂhﬁé@%ﬁfdﬁ. cant deterioration in
f imoresglehtlind.gnal . [ 00195] Protein binding screens
using cell lysates 24. Transfect HEK-293T cells with a
an over expressi on construct encodi ng an
3? g(fﬁlé]%agged protein of interest. Cells are seeded
| Reagbrs el | plate at 5 x 105 cells per well,

ant i ¢j_pat ane | '
TRURITT o CORE RS Htaneg SR PRt T M g
be[ecmm hi e¥atbc-§raintine 3 gedibxidatenoid adid ASseMPSHHA032E2) y

avai | e lipid transf ctlon reagent s

oo BRI SEROHS O St SGET O 2Paty S gyoot units) have
haje¥e sl RessaliyVassd wWith fids bastscol aSparerst obloagadength,(n &t 30) provide
the tipe a well transfe t ed an EG-P vect

AT ROrGEe SR ISR g 88 GRO BROPS Bt el PTPEPPEES
:L‘mf“’m' on (EQx?zdilﬁﬁz‘%ﬁIlLﬂBprﬁ?oli@hdpi@Eﬁ%xﬁtm hexafluorophosphate,

nobl ot ." Were feasible, Immnoprecipitated protein
nﬁin@@s@T@yB@QdﬂW, %52'\90@@ in an appropriate

b;@ I 41 ¢ alp; %@sulﬁﬁf %a%ﬁa-%ﬂhlléh f49508%)0r age or

Adhér are twce in chilled PBS
i r[0612431 | -(dl @ctlasqcyawasqv@ndédldrwhSD@Zﬁm)per wel | of

PB sfer. o | abel ed Eppendorf
t%hi.ﬁﬂCel i% Frée @Ef‘ ]% 23‘%%76%” ef centrifugation and
t jeoszmer H&Ithﬂbnd: glydbls@éatrdsad)rgd%aadsl, 29E0080) s are

t | | t

R SO SA R b IR
I rmobﬁml 03 vatbuscs;&bbylemymuhe lamﬂag/d gS:;;ﬁ‘ml—AldmehL éijO43)
are thawe on wet resu engae I an
gel®0130];i n @WWX)S*P °B@F§¥I§L$%F§%ndt@§gwﬁ%ypr ot ease
' nqmobsi ?fs @&Qot ﬂlfrﬁ§|@Fi@H-%r CKc38ialNhovglay e pe{ source

. ncubate on ice Ssa S

L hioaLaaa, by R, TRE eV DRebIATRS Dbegip 6150025)

20@??%?3569%%? 8%%?1%#185%@)3(II}1VIgog?nm1r§%l?2a5t)eI y

f ojolods4]ng -c@regon Great® @RS cddavarine élmwrmnaﬁt 13465hew,

b h CPRRERS LB LA RE S

3%0@3@] Odoala.t@rr[ﬂmﬂ (L(B/IUBB’oﬂa?tfries , Reff0DB)  has Eeen
eterm ned t aut o cence wt arrays
pr @947 8y asplg%(gg/&%r HoeR %%Bﬁé)sl s buffers

i nt(mﬂﬁsr e VAP h4937 @ﬁ@breb@reﬁ&lsﬁesdrmedmtdfeiehed18
erinents. | ncubat e SNIMWlthIﬁD&tes negSthe

00432 des‘%IFBBé%xhh%YVéﬁpﬁa?e&raS&ﬁéﬂ AN ZFLCLEnee S\ s h
Wi tdmaspt | EA[Rh FIARD 647 &HjhdRdatBSTHIDintiboy Sng‘ee ,35370)

repeating three tines. 28. Incubate SIWNI i %
q«nau ey Gy BimonpdRiAcHYe Ag@ofn kpbdneDye Pagly (GE Healtheare,
E@O irected anti bodi es such as anti-FLAG or

ant| I's,” a 1:1000 dilution in PBST supplenmented with

0. PHIAZA | <29T5Geks ATCPAERLN 1268ent | e rotation in
chilled PBST (4 C for three mnutes, repeating three
tinmes.
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29. Incubate SMMinmmediately with secondary anti body

for one hour at 4 C. Dilutions of 1:1000 are
wappsossat e for nost comercial fluor-I1 abel edr@nusivoriyoooos

solutions. Wash with gentle rotation in chilled PBST

for three mnutes, repeating three tinmes. Briefly

rinse wwth distilled water and dry slides by

centrifugation for one m nute. The probed slides are

ready for analysis. [00196] Data Anal ysis 30. Scan

Sfl?'o%’s"][ USJ Yot BinFareBbs tARIPAIH dedlger GBS 658-0E)

suggested settings. 31. Align the correspondi ng GAL

f j0I0d 44} r am@pt redused seruay cpaaa&p@arfr%eomﬁﬁiwrrb%p&ktr@gen’ 11058)

! kon,, q:gﬁn» '35;3@? F3Gioh RBnSRRE AL YedthiBed i
GE)&qé%ft vvalﬁlg.g e ﬁ@ggﬁ?arﬂe Iréd%r mgr ke?s to hefp e m
atefgran@ath subarray. Properly resize each GAL file

TR, oS i T L e oo
( fdiRu7] 1 | eAbAImERehyIA ﬁc@ﬂﬂﬁ?)ﬁnﬁﬁé’dy,ma;ka/Elaof®Sﬂ4l’7t®njugate

file to evaluate a) whether Tluorescent dye narkers
aflavisragsend-21837hhet her known |igands are present, c)

e S T St

t (Iavimgensarll2d6y esul ting in contam nation of

nej ring.fe res, i ch compounds are
am@p{agor e&&‘gma&sg%m?’h%g‘g’eofégri nmental wavel engt hs, and
e]oo¥5e] her Bidtar-BEGrenine\(Sigmed, BS8Blecul es that bind to

t tein.or anti body.applied t e mcroarray. 33.
AE@R%EEOSI. ﬁlq}&cgﬁagerg&%ggﬁﬁpg%l}h/}-ﬁ P%'J'Ii])l cate a
eYOR2ENt Bhrepal ik asIeta Bluct@\W4dtdonfughte(intinegen, S-32357)

nock-treatnent distribution defined by the features

c EORLE3hi ngRigpxie f¥igas [P68H3bach SM VI Fl uorescence

| DRIt Y. t@&#{%' lpHRinGHoh R mBRIEH0 Hishsdyd Bidhe WI-22, ascites fluid
pi?-spgt bgéll s W thi not hemGenePi X softv\y/gr e, and this
méSignma, RB1§6kd principally in the analysis. 34. Assay
POshidN€ES, . triplicate experinental
di@%fécsil I eg{ozté&{gf%?n&ég@ﬁ%ag??gio eriments as _

afiPOLEe]i at entidsortibdstepha rabbitrantibody puiisile avfisegamnd Sigmgy C8784)

[ tio et -

| WDEEEI onarrRE BRI R PLBEK BRRe 136170000

cqoorss] | ySaisebuffeped satimet(TBS, DORE M Frised €1, Kbt37 M NaCl, 0.003 M
[ atJ is essential. Results [00197] Each of the
e%@ﬁipHaﬂtﬂ%\I

steps outlined in this protocol have been
O[J00I8Y ed «Tats-tndfdred saineayitly Telecn-28{dBSEp POZGAVIBIHis-HEL, 0.137 M

sQ.a d f jcat i of rays for

sc¥ nb%&ggﬁmﬂﬁo—g?’ @B{%@Z}W)g@i{e@&'ﬁﬁvesti gat ors.

TY[pOT6U]! Y » FAdspHave bhiffgRtH Galisa(PBS) . (li2ddlt ealRO,, 0.137 M NaCl,
successful immpbilization of nearly 11,000 diverse
c&&%%gqlﬁ’}lwérbarray format on a gl ass m croscope

S| [0BE611EN «PHOkShAtQLbEHE % d RHEROWRD TWReeh ZO(FBST 0. GESERYNaH,PO4,
devel o&rrent " screens with fluorescent |i gangs as
cdhiFBMENRGE, 0:008 MrKGLinky 79 804 £ (ART wEA0)

hi fini ' - ' {0h® M REEP0),i0008 M NasVOs,,
sc[r6 géﬁ]ng %mﬂeygg%ﬁgdﬁg‘éﬁ\éﬁ%?gﬁ% m zed sc?ve%i n ’
pra6@c NaF 0d.02% b ftdlneamophiosghate.ohed2 b BTk @0 lnlgﬂa&"&”, 0.5%

pr reli obust ' ' .
NSRBI SPE 2 B AL R BB s a i
prigteion § ® Nacy 186 (v/sy D40, 196 i(w/V) gedismbdifoixgehalatg, 04186 (v/v) SDS,
sel ection of epitope and anti body for detection are
substantial. To illustrate the results antici pated

fromscreening small nol ecul e mcroarrays, we present
data in Figure 12 100 of 124



froma screen of a clarified cellular |lysate from

HEK- 293T cell s expressing Fl agFKBP12. In this
wE@x@eniyFent, a primary and secondary anti body BEet/esi0bme00003

schene was used as descri bed above. The array was
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[00176] - Glass vacuum desiccator (Aldrich, Z114340)

[00177] < 4-well rectangular polystyrene dishes (Nunc, 267061)

[00178] -« Square petri dishes, 100 x 100 x 15 mm (Nunc, 4021)

[00179] -« Parafilm® M (Fisher Scientific, 13-374-10)

[00180] e« Hybrislip™ hybridization covers, 60 x 22 mm (Invitrogen, H-18202)
[00181) -« Eppendorf tubes

[00182] - Orbital platform shaker (VWR, 82004-958)

[00183] - 2-slide centrifuge for microarray drying (Sunergia Medical, MSC-T)
[00184] - Genepix 4200A 4-laser slide scanner (Molecular Devices)

[00185] -~ Genepix Pro 6.0 software (Molecular Devices)

Reagent Setup
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An array conpri sing: a plurality of nore than

one type of chem cal conpound attached to a solid
WGEPBOIIsed hr ough an i socyanat e-derived |inker BCT/852007/000003

I sot hi ocyanat e-derived |inker, wherein the density of

said array of conmpounds conprises at |east 500 spots

per cn2, wherein the array is of the formula: XR 0 K

NH XR Os KNH NHNHOK LLNH | Support; Support ; Support;

[00186] Small Molecules: Several small molecules that contain isocyanate-
reactive functional groups are suggested as test molecules to evaluate the method

(Table 1).

Table 1. Fluors and suggested protein-small molecule pairs for testing the protocol.

Small Protein Screening Kp Detection
Molecule Concentrati
on
Cys - - - Fluorescent dye
Oregon - - - Fluorescent dye
Green
Texas Red - - - Fluorescent dye
Biotin Streptavidin-Alexa 0.5pgmL!t 10 Fluor-labeled protein
Derivatives Fluor® 647 M
AP1497 FKBP12-6xHis 1 pg mL! 18 1:1000 Fluor-labeled
nM anti-5xHis antibody
FK506 FKBP12-6xHis 1 pg mL™? 3 nM 1:1000 Fluor-labeled
anti-5xHis antibody
Rapamycin FKBP12-6xHis 1 pg mL’! 0.5 1:1000 Fluor-labeled
nM anti-5xHis antibody
Corticostero Anti-corticosterone 1:500 nd 1:1000 Fluor-labeled
ne antibody antiserum anti-rabbit secondary
antibody
Digoxin Anti-digoxin antibody  1:500 ascites  nd 1:1000 Fluor-labeled
fluid anti-mouse secondary
antibody

nd = not determined
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[00187] Ordering information for the compounds is provided in the Reagents
section. The small molecules should be diluted in DMSO to prepare 10 mM stock
solutions for printing as described in Step 1.

[00188] Proteins: The suggested test molecules may be detected with a known
protein or antibody partner (Table 1). Printed biotin derivatives may be detected
using a commercially available streptavidin-fluor conjugate as described in Step 21
(Method A) and Step 22 (Method A). Corticosterone and digoxin may be detected
using commercial antibodies against the compounds followed by labeled secondary
antibodies as described in Step 21 (Method A) and Step 22 (Method B). AP1497,

FK 506, and rapamycin can be detected by incubation with epitope-tagged FKBP12
and a labeled antibody directed against the epitope tag as described in Step 21
(Method A) and Step 22 (Method B). Finally, a protocol for detecting this interaction
using epitope-tagged FKBP12 from cell lysates, using a primary antibody and labeled
secondary antibody, is described in Steps 24-29. Suggested screening concentrations
and antibody dilutions for each test case are provided in Table 1. Standard buffers

such as TBST or PBST may be used for all experiments.

Equipment Setup

[00189] Customized microarrayer wash station. The standard OmniGrid 100
setup includes a sonicator for aqueous washing of the printing pins. For small-
molecule microarrays, an organic solvent such as acetonitrile is used to wash away the
compounds from the pins. The sonication station has been substituted with a stir plate
and a recrystallizing dish containing acetonitrile. During each wash step, the printhead
is dipped into the stirring acetonitrile dish for 5 seconds followed by 3 seconds at the
vacuum drying station. For each pin dip, the wash dry cycle is repeated three times to
minimize carryover of samples. Make sure that the stir bar does not create a deep
vortex such that the pins do not make contact with solvent. Occasionally monitor the
solvent level to ensure that the pins are effectively washed.

[00190] Typical Genepix scanner settings. Pixel size: 10 pm; PMT voltages per
laser: 635 nm ex. (red) = 500-600, 594 nm ex. (yellow) = 600, 532 nm ex. (green) =
500-550, 488 nm ex. (blue) = 400-500.
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Procedure
[00191]

[00192]
3.

PCT/US2007/000003

Preparation of small-molecule stock solutions for printing

Dissolve small molecules of interest in DMSO. Typically, printing stock
concentrations range from 1 mM to 10 mM. DMF is a suitable
alternative solvent for preparing stock solutions. Stock solutions are
stored at -20 °C.

Transfer 5 pL of each stock solution to individual wells in a 384-well
polypropylene microarray plate. For large sample numbers it is desirable
to use a liquid transfer robot. Sealed stock plates are stored at -20 °C
and undergo up to ten freeze-thaw cycles prior to liquid
chromatography-mass spectrometry (LC-MS) analysis to monitor to the
stability of compound stocks. The number of acceptable freeze-thaw
cycles often depends on the nature of the small molecules that are
printed. A typical set of printing stock plates is retired after twelve

freeze-thaw cycles.

Preparation of isocyanate-coated glass microscope slides

Place one hundred amino-functionalized GAPS II slides (Corning) into
two stainless steel 50-slide racks. Submerge each rack in a large glass
trough containing fresh PEG solution: Fmoc-8-amino-3,6-dioxaoctanoic,
acid (1 mM), PyBOP (2 mM), and DIPEA (0.5 mM) in 1 L. of DMF. The
solution should completely cover the slides. Incubate the slides in the
PEG-solution with stirring at room-temperature in a fume hood for at
least 4 hours. The incubation is typically performed overnight.

Remove the racks from the PEG solution, and allow them to drip before
briefly rinsing in DMF. Drip-dry the racks again, and place them into a
clean tank containing 1% (v/v) piperidine in 1 L of DMF to remove the
Fmeoec group from the surface. The deprotection reaction is complete
after 10 minutes at room temperature. The slides can be left in the

deprotection solution overnight.
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[00193]
7.

10.

11.

PCT/US2007/000003

Remove the racks from the piperidine solution, drip dry, and wash for
one minute in DMF with stirring. To install the isocyanate group on the
surface of the slides, place the deprotected slides into troughs containing
1% (v/v) 1,6-diisocyanatohexane in DMF. Incubate the fully submerged
slides in this solution with stirring for 30 minutes at room temperature.
Immerse the activated slides in DMF with stirring and wash for 3
minutes. Repeat with fresh DMF. Immerse the slides in THF with
stirring and wash for 2 minutes. This wash sequence effectively removes
excess isocyanate reagent from the slides and will provide clean and dry
slides. Slides are typically dried prior to printing so that excess solvents
and reagents are not exposed to the microarrayer platform. Slides may be
dried under a gentle stream of air for a minute or two after the final THF
rinse. Otherwise, simply allow the THF to evaporate off for a few

minutes.

Printing small-molecule microarrays

Remove the compound stock plates from the freezer and allow them to
thaw in a desiccator dry storage box.

Carefully place the dried and activated slides onto the microarrayer
platform. Be sure that the slides are all in a common orientation with
fcspect to the barcode sticker.

Load clean printing pins into the printhead being careful to avoid
touching the tips of the pins.

Design the printing configuration using the OmniGrid 100 software.
Printing from DMSO typically provides features with spot diameters
around 150 pm. Using a center-to~center spacing of 300 pm comfortably
allows 10,800 features to be printed in 15x15 subarrays using 48 pins.
Centrifuge all compound stock plates at 400g for 1 minute using a
Genevac ‘HT-24 or standard benchtop centrifuge with microplate
adapters. Plates should be centrifuged to be sure that all of the stock

solution resides at the bottom of the well.
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16.

print sequence or GAL file.

Print compounds in desired array format. Instruct the arrayer to pre-spot
36 feétures at 400-pum center-to-center spacing on the blot pad for every
sample pickup. Clean the blot pad with bibulous paper and methanol
after printing every two plates. Printing solutions on a blot pad prior to
spotting on the activated slides avoids excess solution from creating
large spots on the first few slides of the print run.

After the print run is completed, leave the slides on the microarrayer
platform for at least 10 minutes so that the printed samples will dry.
Move printed slides into the stainless steel slide racks. Place the racks in
a vacuum desiccator attached to a 3-way glass valve through Tygon
tubing in a ventilated chemical fume hood. The major outlet should be
directed to the desiccator, through tubing, with one of the valves directed
1o a vacuum line, also through tubing. The other (closed) valve should be
directed, through tubing, to a flask with 2 mL anhydrous pyridine.
Evacuate the desiccator containing the slides. Keep the slfdes under
vacuum for five minutes to assist the removal of any excess printing
solvent. Close off the vacuum line and open the valve to the flask
containing pyridine. The printed slides in the desiccator are then
exposed to pyridine vapor for at least 2 hours. Pyridine catalyzes the
covalent attachment of functional groups that are less reactive towards
isocyanate. Finally, close off the pyridine line and evacuate the
desiccator to dry the slides. The slides are typically exposed to pyridine
vapor during an overnight incubation.

Remove the racks from the desiccator and immerse the dried slides in a
solution of 5% (v/v) ethylene glycol and 0.1 % (v/v) pyridine in DMF

with stirring for 30 minutes to quench the isocyanate surface.
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the support nc&ba(%lfontnqgthf) S areldaescrlbed below. Method A is used when
protein is not in limited supply or if agitation is desirable (use the same
protocol for antibody incubations that may follow). The inexpensive
method B is used to minimize the amount of protein used in the binding
assay. This method was used as an alternative to coverslips, which
provide inconsistent results and areas of high background surrounding
the edge of the coverslip:

A) Dish Method
) Place the microarray, printed face up, in the well of a 4-
well rectangular dish.

(i) Gently pipet 3 mL protein solution onto the slide barcode

sticker and let the solution spread out to cover the surface
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wherein L is a substituted or unsubstituted,

branched or unbranched, cyclic or acyclic aliphatic or
whedoenoabe phatic linker; X is N, S. or 0; and Ri/8S1008000003

chem cal conpound being attached to the solid support.

17. The array of claim1l, wherein the

i sot hi ocyanat e-derived |inker attaching conpound to

the support is of the formula: XR NH Support wherein

L is a substituted or unsubs ituted, branched or

unbranched, cyclic orofagyslide; @lﬁérﬂﬁl&\tdli}‘, thfee slides may be placed
heteroallphatlc linker; Xis N, 5, or O;
printed face up in a square Pem dish.

(iii)  Cover the dish with the lid and place on a rocking
platform so that the solution is gently agitated over the
surface of the slide. Alternatively, gently pipet 6 mL of
protein solution into the dish and agitate.

B) Parafilm Method

6] Cut a strip of parafilm and place on a smooth and flat
surface such as a clean lab bench in a cold room or on a
chilled flat surface for transfer into a laboratory
refrigerator or cold room.

(ii) Pipet 300 pL of protein solution onto the parafilm.

(ili)  Carefully place the microarray, printed face down, onto
the drop so that the protein solution spreads out to cover
the entire slide. Avoid introducing air bubbles in between
the printed surface of the slide and the parafilm.

22, Carefully remove protein solution from the microarray. Briefly rinse
excess protein solution from the slide using chilled TBST buffer (4 °C).
For assays using a directly labeled fluorescent proteiﬁ follow Method A.
Follow Method B for assays involving detection through a labeled
antibody.

A) Direct Detection of Fluor-Labeled Proteins

For a protein that is directly labeled with a fluorescent moiety (e.g.,
Alexa 647, fluorescein, GFP, efc.), wash each slide in 3 mL buffer for 2
minutes with agitation on a platform shaker or rocker. Repeat twice.
Wash once with chilled TBS buffer (4 °C) for 1 minute and go to step
23.

B) Antibody-Based Detection

When using a fluor-labeled antibody-based detection (e.g., anti-His, anti-
GST, anti-FLAG, etc.), immediately apply the diluted antibody of
interest in TBST or another suitable buffer and place the slide at 4 °C for

1 hour. Carefully remove fluor-labeled antibody solution from the
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R is the chem cal conpound being attached to the solid
support. 18. The array of claiml, wherein the

w0 smsyaased e- derived | i nker attachi ng conpound POI/USE®07/000003
support is of the fornula: 116 of 123 O XR NH NH O
NH Support wherein n is an integer between 1 and 12,
inclusive; Xis 0, S, or NN and Ris an attached
compound. 19. The array of claim1l, wherein the
i socyanat e-derived |linker attaching conpound to the

support i s @frdafi@yf§ ity 3inse excess protein solution from the slide using
chilled TBST buffer. Wash the slide in 3 mL buffer for 2 minutes with
agitation., Repeat twice. Wash once with chilled TBS buffer for 2
minutes.
23. Dry slides by centrifugation using a slide centrifuge. The probed

microarrays are ready for analysis. Ideally slides are scanned

" immediately after probing with protein. Dried slides may be stored at
room temperature and in the dark for up to two days prior to scanning

without significant deterioration in fluorescent signal.

[00195]  Protein binding screens using cell lysates

24, Transfect HEK-293T cells with a mammalian overexpression construct
encoding an epitope-tagged protein of interest. Cells are seeded in a 6-
well plate at 5 x 10° cells per well, anticipating one well will be required
per SMM incubation. A reliable, high level of expression has been
achieved in this cell line with most commercially available lipid
transfection reagents following provided technical protocols. Cells are
typically harvested between 48—72 hours after transfection, at the time a
well transfected with an EGFP vector achieves a stable, high degree of
expression. Protein expression and detection may be validated by
immunoblot. Where feasible, immunoprecipitated protein may be
assessed for activity in an appropriate biochemical assay.

25. Harvest cells for storage or lysis. Adherent cells are washed twice in
chilled PBS in 6-well plates, resuspended in 500 pL per well of chilled
PBS and transferred to labeled Eppendorf tubes. Cells are pelleted by
brief centrifugation and the supernatant is discarded. Pelleted cells are
typically snap-frozen in liquid nitrogen and stored at -80 °C until use.

26. Prepare cellular lysates for incubation with small molecule arrays. Cell
pellets are thawed on wet ice and resuspended promptly and gently in
MIPP lysis buffer supplemented with protease inhibitors and fresh DTT
(300 pL volume per source well). Incubate on ice for 15 minutes.

Lysates are then clarified by centrifugation at 14,000g for 10 minutes at
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nis an integer between 1 and 12, inclusive; X is N,

S, or 0; and Ris the chem cal conpounds being

attached to the solid support. 117 of 123

27.

28.

29.

[00196]

30.

31.

32.

4 °C. Immediately following centrifugation, decant supernatant to new,
chilled Eppendorf tubes. Perform a protein'quantification assay and
adjust with lysis buffer to achieve 0.3 pg mL". MIPP lysis buffer has
been determined to minimize autofluorescence with arrays prepared as
above. TGN and RIPA lysis buffers interfere with signal-to-noise in
controlled experiments.

Incubate SMM with lysates using the methods described in Step 21 for
one hour at 4 °C. Wash with gentle rotation in chilled PBST for one
minute, repeating three times.

Incubate SMM immediately with primary antibody for one hour at 4 °C.
For epitope-directed antibodies such as anti-FLAG or anti-His, a 1:1000
dilution in PBST supplemented with 0.1% BSA is suggested. Wash with
gentle rotation in chilled PBST (4 °C) for three minutes, repeating three
times. '

Incubate SMM immediately with secondary antibody for one hour at 4
°C. Dilutions of 1:1000 are appropriate for most commercial fluor-
labeled antibody solutions. Wash with gentle rotation in chilled PBST
for three minutes, repeating three times. Briefly rinse with distilled
water and dry slides by centrifugation for one minute. The probed slides

are ready for analysis.

Data Analysis

Scan slides using the Genepix 4200A slide scanner using the suggested
settings.

Align the corresponding GAL file, translating microarray location to
microplate location, to each scanned image using the Genepix Pro 6.0
software. Use the printed fluor markers to help align each subarray.
Properly resize each GAL file feature to the diameter of the actual
printed microarray feature and generate a Genepix results (GPR) file for
each microarray.

Analyze results file to evaluate a) whether fluorescent dye markers are

present, b) whether known ligands are present, ¢) whether marker
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20. The array of claim1l, wherein the
i soeyanat e-derived |inker attaching conmpound to the

weuppoItsed s of the formula: XR 0O NH NH O NH BcT/dK2007/000003
(K) 11 Support wherein

33.

34.

Results
[00197]

compounds carryover to the next sample resulting in contamination of
neighboring features, d) which compounds are autofluorescent at the
experimental wavelengths, and ¢) whether there are new small molecules
that bind to the protein or antibody applied to the microarray.

Assay pbsitives are scored from triplicate experimental data based on
deviation from the mock-treatment distribution defined by the features
containing solvent only on each SMM. Fluorescence intensity is
adjusted for background signal on a per-spot basis within the GenePix
software, and this metric is used principally in the analysis.

Assay positives are then compared to triplicate experimental data
collected from control experiments as appropriate. As this platform is
capable of detecting interactions between small molecules and
immunoglobulins, comparison to a buffer-only or control lysate

experiment followed by antibody incubation is essential.

Each of the experimental steps outlined in this protocol have been

optimized for performance, yield, and reproducibility so as to accommodate

fabrication of arrays for screening by a number of interested investigators. Typically,

an investigator can anticipate the successful immobilization of nearly 11,000 diverse

compounds in microarray format on a glass microscope slide. En route to this

outcome, we recommend “assay development” screens with fluorescent ligands as

controls for the printing process and known high-affinity ligands to validate the

platform in a screening context.

[00198]

The optimized screening protocols for recombinant and transfected protein

have proven reliable and robust as described. However with testing of new proteins,

the influences of proper protein folding and stability in lysis buffer and the selection

of epitope and antibody for detection are substantial. To illustrate the results

anticipated from screening small molecule microarrays, we present data in Figure 12

from a screen of a clarified cellular lysate from HEK-293T cells expressing Flag-

FKBP12. In this experiment, a primary and secondary antibody detection scheme was

used as described above. The array was scanned for fluorescence at 532 nm and 635
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each occurrence of n is independently an integer

between 1 and 20, inclusive; mis an integer between 1
wanmsAssed nclusive; X is N S or 0; and R is ptEUS2007/000003

chem cal conpounds being attached to the solid

support. 21. The array of claim1, wherein the

I sot hi ocyanate-derived |inker attaching conpound to

glass slide is of the fornmula: RX HN NH NH Support

118 of 123 wherein Xis 0, S, or N, and

nm, false-colored green and red in this merged image, respectively. Assay positives
appear in red. These data illustrate the anticipated detection of the small molecule
ligand AP1497 (Figure 12a), printed through a primary amine, and the natural product
rapamycin (Figure 12b), printed through a secondary alcohol. A histogram depicting
the distribution of 635 nm fluorescence intensity corrected for local background of
wells containing solvent alone is presented in Figure 12¢, illustrating the low noise of
this experiment. A histogram depicting the same measurement from the printed small
molecules on the array is presented in Figure 12d. This figure illustrates the expected,
comparable, low-intensity distribution of signal from inactive compounds and solvent.
Additionally, as illustrated by the data highlighted with arrows, the AP1497 derivative
and rapamycin appear as distinct assay positives by this analysis.

[00199] In sum, this protocol details an optimized strategy for printing diverse
small molecules in microarray format and screening both purified proteins and
complex mixtures. Using this platform, we have detected small molecule binders for
protein targets with a range of affinities (2 nM to 50 uM), validated by surface

plasmon resonance.

Other Embodiments
[00200} Those of ordinary skill in the art will readily appreciate that the foregoing
represents merely certain preferred embodiments of the invention. Various changes
and modifications to the procedures and compositions described above can be made
without departing from the spirit or scope of the present invention, as set forth in the

following claims.
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Ris an attached conmpound. 22. The array of claim1l,
wherein the |inker attaching conpound to the solid
support is shown below. NH Support wherein n is an
i nteger between 1 and 12, inclusive; mis an integer
between 1 and 200, inclusiv€jaidiss 0, S, or N, and Ris
an attached conpound. 23. The array of claim1,

rein the |inker attaching conpound to the solid
2%6‘6%1‘3?‘§9%P~the formula: 119 of 123 RO HN

I. An array comprising:

a plurality of more than one type of chemical compound attached to a solid
support through an isocyanate-derived linker or a isothiocyanate-derived linker,
wherein the density of said array of compounds comprises at least 500 spots per ¢cm?,

wherein the array is of the formula:

AR AR
NH NH
«, (<
NH NH
XR
O o]
O
NH NH
NH § §
XR XR ( L L
n
NH NH 0 O 0
S S
L L NH NH NH
S S | S S
Support Support Support Support Support .
xR XR XR
QNH NH NH
( I (Qn ({
NH NH n
NH
0=
NH NH
g ,ga NH
0 0
0
[1%]
0 0
NH NH S
(0 () "
n n I
Support Support - Support
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NH Support wherein n is an integer between 1 and 200,
inclusive; and Ris an attached conpound. 24. The
array of claiml1, wherein the solid support is glass.
25. The array of claiml, wherein the solid support is
derivat zed glass. 26. The arrajPof claim1, wherein
the solid support is silylated gl asss 27. The array
of claim1l, wherein the solid sypport is

y-am nopropyl silyl ated gl ass. 5, The array of claim
1, wherein the solid support is mer. 29. The
array of claim1l1, wherein the sol pport is netal .
30. The array of claim1l1, wherei solid support is
a netal -coated surface. 120 of

RX NH
HT NH
\_/ O
n
NH
S% O
ITIH II«JH
Support : or Support  ; and

Support is a solid support,

L. is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker;

n is an integer between 1 and 12, inclusive;

m is an integer between 1 and 20, inclusive;

XisN, S, orO; and

R is the chemical compound being attached to the solid support.

2. The array of claim 1, wherein said array of chemical compounds comprises an

array of small molecules.

3. The array of claim 1, wherein said array of chemical compounds comprises an

array of non-oligomeric chemical compounds.

4, The array of claim 1, wherein said array of chemical compounds comprises an

array of non-peptidic and non-oligomeric chemical compounds.

5. The array of claim 1, wherein said array of chemical compounds comprises an
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31. The array of claiml1l, wherein the solid support is
a gol d-coated surface. 32. The array of claim1l,
wherein the density of said array is at |east 1000
spots per cnR2. 33. The array of claiml1l, wherein the
dengi dfyhehicshian@nndywits aanolba@dstwdgoless plotns2 098 e/ronk2.
34. The array of claim1l, wherein the density of said
array is at | east 5000 spots per cnR2. 35. An array

CONPI i ‘ShdWiay of claim@ , Rihdfe iy aiRdy SN@eRMicalBEBpEVHAS SoBbrises an
chem cal conpounds attached to a solid support through

amrdysd chempbcaendupdy Wherskie theeyhemieal compounds are not

i soqt huic?ec iggsatg-tg c:gio\ée(rll tl_ciingker, wherein the density of

sl o arT ay of %orrp’our?d)s conprises at | east 500 spots

per cn2, wherein the array is of the fornula: 0 XR NH
Support XR o NH . ) ,

7. The array of claim 1, wherein said array of chemical compounds comprises an
array of chemical compounds, wherein the chemical compounds are biological

macromolecules from a cell lysate.

8. The array of claim 1, wherein the chemical compounds include a functional
group for attachment selected from the group consisting of primary alcohol,
secondary alcohol, phenol, thiol, aniline, hydroxamic acid, primary amides, aliphatic

amines, and sulfonamides.

9. The array of claim 1, wherein the chemical compounds include a functional
group for attachement selected from the group consisting of primary alcohols,

secondary alcohols, phenols, carboxylic acids, hydroxamic acids, thiols, and amines.
10.  The array of claim 1, wherein said attachment is characterized in that the
resulting linkage is robust enough so that the compounds are (1) not inadvertently
cleaved during subsequent manipulation steps and (2) inert so that the functionalities
employed do not interfere with subsequent manipulation steps.

11. The array of claim 1, wherein each of said chemical compounds in said array
is attached to the solid support through a linkage generated by addition of a
nucleophile to an 1socyanate or isothiocyanate moiety.

12. The array of claim 11, wherein the addition is catalyzed by vapor.

13. The array of claim 11, wherein the addition is catalyzed by a nucleophile.

11501123



NH O NH Support XRXR 0O KS K NHNH NHNH O KO K Krr

14. The array of claim 12, wherein the vapor is pyridine.

15.  The array of claim 12, wherein the vapor is a volatile heterocyclic amine.

16.  The array of claim 1, wherein the isocyanate-derived linker attaching

compound to the support is of the formula:
XR

0
NH
S
L
Support
wherein
L is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker;
XisN, S, or O; and

R is the chemical compound being attached to the solid support.

17. The array of claim 1, wherein the isothiocyanate-derived linker attaching

compound to the support is of the formula:
xR

Support
wherein
L is & substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker;
X is N, S, or O; and

R is the chemical compound being attached to the solid support.

18.  The array of claim 1, wherein the isocyanate-derived linker attaching

compound 1o the support is of the formula:
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LL O O NHNH Support Support 121 of 123 Support is a
solid support; is a substituted or unsubstituted,
branched or unbranched, cyclic or acyclic aliphatic or
het eroal i phatic linker; n is an integer between 1 and
12, inclusive; mis an intege/fbetween 1 and 20,

i nclusive; 122 of 123 0

NH

q.

wherein
n is an integer between 1 and 12, inclusive,
Xis O, §, or N; and

R is an attached compound.

19.  The array of claim 1, wherein the isocyanate-derived linker attaching

compound to the support is of the formula:

NH
Supgport
wherein
[, is a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker;
n is an integer between 1 and 12, inclusive,
XisN, S, orOQ; and

R is the chemical compounds being attached to the solid support.
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Xis N S, or 0; and Ris the chem cal conpound being
attached to the solid support. 123 of 123

20, The array of claim 1, wherein the isocyanate-derived linker attaching

compound to the support is of the formula:

4,

N

H
O:<
NH
,g\g
O
O E
NH
(),
Support
wherein
each occurrence of n is independently an integer between 1 and 20, inclusive;
m is an integer between | and 20, inclusive;

Xis N, S, or O; and

R is the chemical compounds being attached to the solid support.

21. The array of claim 1, wherein the isothiocyanate-derived linker attaching

compound to glass slide is of the formula:
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wherein
Xis 0, S, orN; and

R is an attached compound.

22, The array of claim 1, wherein the linker attaching compound to the solid

support is shown below:

Support
wherein n is an integer between 1 and 12, inclusive;
m 1s an integer between 1 and 200, inclusive;
Xis0, 8, orN; and

R is an attached compound.

23.  The array of claim 1, wherein the linker attaching compound to the solid

support is of the formula:
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24,

25.

26.

27.

glass.

28.

29.

30.

—s
Q
s:éN H

Support

RO
HN

wherein n is an integer between | and 200, inclusive; and

R is an attached compound.

The array of claim 1, wherein the solid support is glass.

The array of claim 1, wherein the solid support is derivatized glass.
The array of claim 1, wherein the solid support is silylated glass.

The array of claim 1, wherein the solid support is y-aminopropylsilylated

The array of claim 1, wherein the solid support is a polymer.
The array of claim 1, wherein the solid support is metal.

The array of claim I, wherein the solid support is a metal-coated surface.
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31. The array of claim 1, wherein the solid support is a gold-coated surface.

32. The array of claim 1, wherein the density of said array is at least 1000 spots

per cm”.

33, The array of claim 1, wherein the density of said array is at least 2500 spots

per cm’.

34, The array of claim 1, wherein the density of said array is at least 5000 spots

per cm?,

35, Anarray comprising:

a plurality of one or more types of chemical compounds attached to a solid

support through an isocyanate-derived linker or an isothiocyanate-derived linker,

wherein the density of said array of compounds comprises at feast 500 spots per em?,

wherein the array is of the formula:

XR
Oz\/
NH
.
NH
XR <
:< O
O
NH
NH g
XR XR ({ L
1
S S
L L NH NH
9 | 3
Support . Support - Support - Support
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NH
«,
NH
O :
EH
L
0
EH
Support



O:::<NH S:=:<NH O::4<XR
¢ @

NH
NH
O ===
NH NH
ng 13\5 NH
0 0
O
m
0 0
NH NH O
(0 () e
n n |
Support Support Support
RO
FS
HN
RX NH
>:S S::::::<
HN NH
§ /? .
n
NH
S=< 0
flle ITEH
Support : or Support  ; and

Support 18 a solid support;

1. 1s a substituted or unsubstituted, branched or unbranched, cyclic or acyclic
aliphatic or heteroaliphatic linker;

n is an integer between 1 and 12, inclusive,

m is an integer between 1 and 20, inclusive;
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XisN, S, or O; and

R is the chemical compound being attached to the solid support.
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