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Code Compound Name 

hii,lPi 
Al Rutacaiw 
A2 4,~ -DiaminndiphenyI s&one 
A3 pDim&vl;lmino- 

be”rylaldehydr 
A4 4,4’-Ri~rdlrnethyl- 

dminolbrn~hydn~l 
A5 Dipyridamole 
46 Fendiline 
A7 Gl&“l”e 

Cephaluyxwinr 
Cl Cephaloglycin 
c2 Cephdpiri” 
c3 Cephdlothi” 
C4 Cephradine 
c5 Cephaloridine 
C6 ceiopera20”e 
C7 Cefaclor 

Dyes 
Dl Cibacro” brillknt red 3BA 
DL Clbacro” brilliant yellow 3CP 
ix 
D4 
u5 

hcrldine orange 
hydrochloride hydrate 
Phenyl Y-acrldinecarboxyldte 
Pyrocatechol violet 

A/iphat,cs 
Fl i-Hydroxy-1 -methylplperldlne 
F2 Fertilysin 

horn& hetrror;riir 5 
Hl h.7-Dimethyl-s,7-di-:?-p~rid~l~- 

q~~inoxaline 
HZ Harmaline 
H3 Quinine 
H4 8.Chlorntheophyllin~ 
H5 k,lurexide 

cqugml XOmdtlCS 
I1 2.z(1 ,J-lndenedl-iorm$ 

dibenrolc acid 
12 Cltrlnln 
13 N-~2-,~mlno~4~chloro~ 

phcnyhanthranlhc acrd 

i: 
tasaload 
()u”aldlc acid 

Ih Xanthurenic acid 
I: a-Cymo-3. 

hydroxyclnnarmc acid 

Ii 
Flumequine 
Nalidlxic aud 

I lO Norflokacln 

i (etOWS 
Kl 5 5’~Dlbromosallu 
K? 415 Dlphenyl- I .3- 

dloxolan-2.one 
K3 Chalcone 
K4 Ketotlfen 
KS 2.Hvrlroxy-~-(“aphrhylll,4 

na$hoquinonc 

Table I. Compound library sublectlvel\ orpan~red bv prominent structural features 
- 

Code Compound Name 

KG l,L,3.~-Tctrafluoro-5.8~ 
dihvdroxv-snthraqurnonc 

Ki Scopolctl” 

Phtvol~ 
LI Uortlihytlroguaiarrtir d~-lrl 
L2 Dirnc\trol 
13 Cdtethirl 
L4 Narirrjieni” 
LS Hr>perrti” 

Am& 
Ml cc-(4.Chlorophenyl:-cc!dihydro- 

oxo-pyrld\lmethvli-imidarolvl 
benryl alcohol 

ML 1.3.Di-p-tolyl-2.thlourea 
,MJ Dansylamide 
,\I4 I\lmesulIde 
M5 Chloramphenicol bar 
Mb Colchlune 
#Iv\ 7 Clxolamlne 

~-XOl&5 
S-tl-Nitrophenyll-2.furolr acid 

N2 N-~4-Dimethylamino-1.5-dinitro 
phenvl!.rndlPimitle 

N3 4,j-di~hlor”-2-nitro~“ilinp 
N4 ?-i2.4-Di”~tro~tyryl) thiophwe 
N5 tert-Etutyl j-“itro-2.thiolJhe”e 

carboxylate 
N6 ,l~Nitro-N-I2-thien~l- 

methylenelaniline 
NT N~ri-Nltro-2.pyrid~I1-3,4,5.6- 

tetrachlorophthalamic acid 
NU N~iS-Nitro-ipiridyll 

phthalamic acid 

Pr?ptik 
Pl y-au-S-hexyl Cys-au 
P? y-Clu-S-hrxyl Cys-Phc Cly 
P3 y-Clu-S-hrxyl Cys-P-Ala 
P4 y-au-S-nrtyl Cys-(;ly 
Pj y-c;ln-%hntyI Cys-(;ly 
PG y-Clu-S-iP-methyl 

“aphthvl!Cv+r& 
P7 ,MLlel-I eu-Phe 

Sternill\ 
Sl Sa-Androstanc-3B, 

17P-diol hydrate 
S? Cholic acid 
53 I ithorholic acid 
54 Deoxycholic acld 
s5 Chenodeohychohc acid 
Sh Corticosterone 
s7 Cymarl” 
S8 pxsc1n 

Tr,aZlWS 
Tl 2.Del,rnovl-4.h.didnlino- 

1,3,5-lriaiinc 
72 Simarme 

- 

II I 0 Ibuprofen 
1.1 I Irrdomethdiin 
II I? IrrdoprotP” 
II I 3 FemprdPrl 
Li1-1 tS)-h-~leti~~,x~-~-~~~~~~~~l-2- 

naphthdlerleacet~ip 
II I 5 Cerrlfihro/il 
L!lG Podocdrpi( dc id 
L117 Fenbuie” 

Xanthenes 
Xl Ervthrosr” B 
XL Phloxine B 
x3 Fluorescelnamlne, Isomer II 
x4 Pyrogallol red 
x5 Huoresceln isothiocyanate, 

15otncr 1 
X6 Y-Phenyl-2, i,i-trlhydroxy-6- 

ilu0r0”e 
x7 4-i6~Hydrox~-(-oxo~iti~ 

xanthen-Y-ylibenzolc acid 
X8 Y-~4~iD~methylam~no~phe”~ll- 

L,b,7-Trthydoxy~3H-xanthen-3- 
one iuliate 

x9 6-~ivdrox~~3-oxo-3H~xa”the”e- 
Y-proplonlc acid 

X l@ 9~(2,4~Dlchlorphenohvmethyl)- 
b~hydroxy-3H-xanthen~j-one 

Xl 1 Ulmethyl 4.(&hpdroxy-3-oxo- 
iH-kanthen-Yylj isophthalate 

Xl? 2~lh~Hvdroxy~3~oho~JI I- 
~a”then~Y~ylj-cyclohexane- 
carboxyl~c acid 

hlbcrlldnmii> 
Zl 1 -Thio-[3-D-glucose tctraacetate 
22 Ernnatole 
z3 Tzvil 
74 Ajmaline 
ZS 6~Chloro-3-“1tro~LH~chrome”e 
Z6 Cholecalaferol 
27 1 ,l ‘-Dibenzoylferrocene 
Z8 2.5.Utphenyloxarole 
ZY Lthaverlne 
ZIO lodonltrotetraiol,urn Furmaran 
Zl 1 I-iMes~tyle”e-2.Sullonyl) 

Im~dazolr 
212 OliwIrG 

About 75 ?tO of randomly chose” compounds, Including the wde rarlgr of ‘~~ruc~urcs show” here. generate flngerprlnts wth the panel 
detkled ill Fig. 1. 
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(a) (cl) 8 kiumdn serum albumlr 8 
Rpred = 0.69 Oprrd = O.ih 

a CluLo5idd5e 
7 

1 
K pred 7 0.3 ",,rec, = 0.51 

* GST-HF3 

i 

‘pred = 0.69 cs 
: 

pred = o.56 3 

m  
2 

(0 
8 

1 

Glycerol kinase 

Rpred = 0.71 opred = 0.36 

(e) 
8 

2 3 4 5 6 7 8 

M  Clucosidase 

-Lug(lCjnj experimental 

1 ’ I ’ I ’ I ’ I ’ I ’ I 
2 3 4 5 G 7 8 

-LogllC50) experimental 

Fig. 3. Cerwaliiy of computational surrogates. (a-d) IC;, data for 5000 c~~r~~pot~~~d~ WWP rnllected for tlw tour indlcatcd target pro- 
Ipin). The rorrclation between J surrogate fit on data for 54 tornpounds (Mark rlidmnnds) and the actual target on all compounds ‘gray 
tquares) is illustrated, along wth the statlst~cal pdramrterr R,,,, and oprrd, which measure the over;ill correlation and dispersion respec- 
tivelv. Lower linxt of experimental quantitdtlon ii 2 5. nor yeast cx glucosldase, the structures of compounds Indated by black circle5 
in (dj are illustrated I” (e) tc ~nrl~railr thr diwrGty in structures tar which binding was well predlcted at several potency levels. 
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Significance 
The commonly-used physical representations of a 
molecule’s structure do not directly indicate its 

biological properties. For the most part, desirable 
pharmacological effects result from non-covalent 
binding to a target protein; unwanted side effects 
may arise from cross-reactivity with other pro- 
teins. A characteristic affinity fingerprint for a 
particular molecule can be generated by assaying 
its pattern of affinities towards a standardized 
panel of proteins, chosen to be highly indepen- 
dent in their binding properties. The fingerprint 
can be used to estimate cross-reactivity more 
generally, creating a new approach to estimating 
toxicity early in the drug design process. 

In its simplest application, this approach to 
chemical classification provides an objective and 
quantitative means of assessing functional diver- 
sity of chemical libraries that is independent of 
current methods, which are based on analysis of 
structural formulae. It should therefore be useful 
in selecting well-diversified core screening sets 
from conventional chemical libraries, allowing 
the existing limited quantities that exist for most 
compounds to be conserved for follow-up 
screening. It also provides a means to guide 

combinatorial chemistry efforts towards con- 
struction of libraries that provide high diversity, 
not just large numbers. 

Because the use of affinity fingerprints to con- 
struct computational surrogates of target proteins 
has proven useful for predicting binding of com- 
pounds with a very wide range of structures, it 
should be feasible to ‘translate’ products of com- 
binatorial chemistry, including peptides, into 
small organic molecules with desirable properties 
for use as human therapeutics. 

The inherent etticiency of afftnity fingerprinting 
expands the scope of approachable drug targets by 
drastically reducing the number of direct assays of 

the target’s biological activity needed to discover 
productive leads. This is particularly important 
when the target protein has not been purified to 
homogeneity, is unstable or is otherwise not avail- 
able in adequate quantities for large scale screen- 
ing, or when the assay procedure is complex and 
costly, as is the case for targets relevant to many of 
the major unmet medical needs. 
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