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Open access HTS platform providing WDI derived screening collections

Bernd Rupp?, Michael Lisurek?!, Edgar Specker!, Martin Neuenschwander?!, Jens Peter von Kriesi, Ronald Frank!< & Ronald Kuihne!

1. Leibniz Institute for Molecular Pharmacology (FMP), Robert -Rossle-Str. 10, 13125 Berlin, screening@fmp-berlin.de, www.chembionet.info
2. Helmholtz Centre for Infection Research, Inhofferstr. 7, 38124 Braunschweig

The mission of ChemBioNet is dedicated to provide a ,real link 2 Remp S{O rage SyStem

between biologists, chemists and other scientific disciplines
highlighted as novel discipline termed Chemical Biology.
ChemBioNet has built up a professional infrastructure with modern
screening technologies and a compound library management
which ensures an efficient system of data storage. Hitherto, about
40000 compounds have been deposited in the ChemBioNet
screening library from national and international groups. The
ChemBioNet supports the scientific community with the open
access HTS platform which is used by either academic or
Industrial research groups.

1. Compound selection

The objective of the ChemBioNet is the rational assembly of a

screening collection enriched with bioactive and chemical diverse Fig.4: Picture of a 384 well plate with 352 compounds solubilized in DMSO. Transfer of 4 x 88 compounds to
drug-like compounds. For this purpose the following strategy has a 4 x 96 well plats (Z-format). Last columns are assigned for positive and negative control.

been developed.

If a vendor supplies the compounds in a 384 well plate format the compounds will be
solubilized in DMSO and transferred to 4 x 96 Remp well plates (Fig. 4). By means of a
Tecan robot work station the Remp plates are stored in a RempSSS freezer at -20°C which
stores and registers the plates via barcode detection in a database (Fig.5) .
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actin and with Hoechst 3342 (green) for nulcei. Images are documented and
analysed with the Array Scan VTi. Pictures show behavior of MDCK cells
before and after addition of a scatter factor®.
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4. Statistical analysis and evaluation

When a primary screening has been finished we provide a
comprehensive statistical analysis for the primary hit evaluation
process. Raw data will be available in terms of a distribution pattern
(Fig. 11), a heat map (Fig. 12), a structure data file of the ,best” 352
hit compounds (Fig. 13) and a time related plot with positive and
negative controls for each plate (Fig. 14)~.
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1. Removal of reactive and unstable compounds from vendor
libraries of 12 million compounds (Fig.1) with a self-compiled

2_score distribution of sample (whole assay)
reactivity filtert. = o A
2. Search for bioactive compounds derived from the WDI using a o
maximum common substructure concept?2. ,'* 1‘-;
3. Extraction of the most diverse compounds from each set of {2 \ f,
substructures from the WDI2. s N
4. Scrutiny of compound selection in accordance with the criteria Fig.5: Tecan robot workstation connected to the REMP SSS freezer. A robot arm transfers a Remp plate \'\'“& (E
of the ,Lipinski rules*3. into the freezer. A= R ey
6.000.000 3 Equ I pment and assay teCh nOIOgleS Fig.11: Distribution pattern of each sample Fig.12: Heat-map plots of
5.000.000 1 type over the whole assay is visualized. normalized data allow detection of
4.000.000 - If a sreening is conducted with our ChemBioNet platform we will invite the user to join us at edge effects and instrument
Z’ggggzg the FMP in Berlin in order to adapt the assay to the 384 well plate format. In order to screen x:@:\ A A R artifacts.
1000000 | 40000 compounds in 113 x 384 well plates in 2-3 days we use Tecan robot workstations @2
0+ - which run the optimized assay set up automatically (Fig. 6). The ChemBioNet platform | . Le"e”'“"s“"Diag'amr'"eg‘c"
D@@:@o‘};&:&o@i@i@@o v@i@@ Q?O@ZQQZ;Vi;(&}@i@@i‘&o(:\,:*&zj&@i&@ offers a variety of new assay technologies. Beside standard application like ELISA, o e o | || T |
&0@2&@0 Q & T @ Q‘«i\éo& fluorescence polarization, FRET based systems and UV absorption we have established o ot '| I| I'li |
%@\“@ luminescence/alphascreen technology (Perkin Elmer, Envision Fig. 7)7, on-chip capillary A A A A ?éﬂ IATNE '*ml'r. m.r"'iill.-’ﬁ!;*{“'
electrophoresis (Caliper, LabChip 3000 Fig. 8) impedance measurements (Roche, ul V4| IS LN L f
Fig.1: Graphical representation of commercially available compunds in the XCELLigence system Fig. 9)%19, High content screen (Cellomics, array scan Fig. 10)1°, L L I I 1 s o "&"'*"f“fq'li
libraries of various vendors. genome-wide-RNA-interference (in process) and SPR measurements (Biacore, T-100 '320 S -
If a common substructure (e.g. piperazine) occurs more than 5 planned). éjja\rfj” N P T
times in the WDI (35345 compounds) it will be extracted and

added to a list where 561 substructures were finally stored.
Examplarily we refer to the kinase inhibitor imatinib (Fig.2) .

Fig.13: Assay data are stored in Fig.14: For each sample type and plate
structure-data-file format and time-indexed plots permit detection of
visualized via pipeline pilot software. signal changes over assay execution time.

While the primary screening is conducted with a defined compound
concentration (5 or 10 uM) the secondary screen involves
measurements based on concentration dependence of hit
compounds. Final selection of hits is evaluated with cluster analysis,
synthetic and commercial availability and LC/MS data provided for
352 hit compounds (Fig. 15).

Qualitative Analysis Report

User Chromatograms ~ Total wavelength chromatogram (190 -950 nm) compound report : : :
Comp_ID RT Mass Formula Tgt Mass Diff (ppm) Purity Value Purity
. . . . 10 2| DAD1 - TWC 24878.d Commen t
Fig.6: By means of a Tecan robot workstation aliquots of 40000 compounds are automatically added to the )
15 | DMSO 102818 1993 4492699 C27H3EN303 | 449.2678 456 97.9
. . 1251 | o peak 102819 1724 2621231 C16H14N4 2621218 188 988
assay samples provided as aqg. buffers in 113 x 384 well plates. |
o] | | Compound peak 102821 2497 4001442 CD4H20N204 | 4001423 163 822
025 J'L F « 102622 2.083 302.1308 C16H18N204 | 302.1267 13.67 100
Y R I GO S S G S S S 102823 2225 4270939 C21H2IN3055 | 4271202 6149 972
12 N s Acodlalinn T (g 2284 38 58 4 4244 102824 1774 4251878 C22H24FN5O3 | 425.1863 343 985
102825 1637 2961646 CI7H20N4O | 2961637 2.96 100
102826 2.004 217.0739 00 manually
( integrated
102627 2317 4321571 CO6H2BN2ZO4 | 4322049 110,66 933 high deviation
Fig.2: Extraction of substructures (green) from the kinase inhibitor imantinib | o EET e K e T 2
‘ ; 1 J‘L e - 102830 2014 310,055 C14H14065 | 3100511 12,67 96.4
. . 1 - ] By Acceptor ¢l ‘ 5 v o 102831 1.597 308.1759 C16H24N204 308.1736 7.38 100
(black) and total count (bold numbers) of substructures within the library. | plar e —===== e 8 I T EEERIE N = TR I
. . . . . . L. - - ; v : __Response Units vs. Acquisition Time (min) _~ "~ _ 102833 1825 452.2083 C24H28N405 | 452206 52 100
i A : A B Fragmentor Voltage 175 Collision E 0  Ionization Mode Esi
(e.g. piperazine is found once within imatinib whereas the total count as Acceptor i i =
i = : : 10,8 *ESITIC Scan'Froge175.0.24875.d | | 102835 1.998 302.144 C20H18N20 302.1419 8.83 96.4
-4 - . We < 8 ; . ! "? Total ion current I f 102836 1.796 270.1748 C17H22N20 270.1732 5.75 94.2
Su bStrUCtU e Ssums Up tO 1692 - . - . . Bead °l I AL 102837 1429 281.1296 CT4H19NO5 | 2811263 11.74 94.5
v ;:-.x:--“' 61 }i ’J“‘ V_,»’ - e 102838 2.366 367.137 C20H21N302S | 367.1354 4.34 100
. . . . ' ‘.‘ﬂ A 102839 2122 359.1061 C18H1BCINGC | 352,107 6.81 100
A collection of 100 substructures with the highest frequency in the . AN
. - ANINIY . ’ 2 ’ : )
= A IER 2228 2678 § 9234 56 8 4 42 102841 1931 421238 C5H3TN303 | 4212365 3.39 97 1
. . . . % 102842 1504 245.1551 C14H19N30 | 2451528 9.53 97.3
WDI IS dIS Ia. ed In FI ure 3 d x10 1 |PADY = B:Sig=254,16 24878.d 102843 2.034 338.1237 C18H18N40S 338.1201 10.5 93.3
p y g ’ | ntE I'aCtI OI'I 28] R 102844 1.508 246.1555 C14H18N202 | 246.1368 75.68 0 otrer mass
- e e 1 102845 2.143 362.1494 C18H22N206 362.1478 437 926
2
— — N N N N N N _\ \o] 102846 1763 354.1598 COOH22N204 | 354.158 508 95 1
A ( ) 7\ /E\N/ A\ /) k /4 » /A Q A\ . . . .y . . . . . 1 ; 102647 9 385.1665 C20H23N305 | 385.1638 6.53 100
UU ( >< >4 >4 54 3 { )L ) )( [ N } Fig.7: Highly sensitive luminescence method for the detection of molecular binding events using hydrogel ol |, ,
o4 — 102849 169 256.16 C16H20N20 | 256.1576 9.45 914
\ 3 ted d d tor beads (,Alpha-S ‘). Both bead bi jugated with potential bindi L R R N Y O N G e T I R K S Y 2
k k re © O O g O O (\) Coa e Onor an accep Or ea S (,, p a- Creen ). O ea S are |Oconjuga e WI po en Ia. In Ing «106 ?pd1:C23 96‘ ESI EIC(430.1034.452.08:3.24168.0592. 469.0624)ScanFrag=175_0\’24,,: 1322:; jzfz zi;fiz“ zjz:;f;z?s 23;12:2 123:-‘:0787 98.8
. . . .. . . b ’ r‘ i 102853 2243 366.1346 C22H2205 3661467 -33.03 100
partners (e. g. receptor-ligand-interaction). If the beads come to close proximity a laser excitation (680 nm) of
COO 05 ! 102855 2.151 337.1094 C17H20CINO4 | 337.1081 38 93.8
[ . . . . . . . 04l [l 102856 2115 3001241 C15H16N403 | 3001222 6.03 100
) ) N N NN _ the donor beads will transfer a signal via a singlet oxygen to the acceptor beads which emit luminescence at " |
N N N “ \ 102858 1.884 242118 C13H14N40 242.1168 513 08
S 520_620 nm 3‘ 02040608 1 1.2 14 1.6 1.8 2 22 24 26 28 3 3.2 34 36 3.8 4 42 102659 1573 327.2333 C20H29N30 5272311 677 985
N N N . Counts vs. Acqu sition Time (min) 102860 1759 4222343 CD4H30N403 | 4222318 6 84.2
o \ N \ x105|Cpd 1: C23 H15N3 O6: +ESI Scan (2.389-2.453 min, 5 scans) Frag=175.0V 24878.d Subtract 102861 1.903 225 1364 C12H19NO3 225.1365 -0.61 no UV-act.
N O \> > I\ \> 5 430.1160 102862 2529 4011793 C21H27N303S | 401.1773 4.89 100
. 102863 1613 199.1952 C12H25N0 199.1936 7.84 no Uv-act,
. mr 102864 0.987 295 2052 C19H25N3 295 2048 13 0
N O iy = o \ F ¥ 102865 1855 3672074 C22H26FN3O | 367.206 352 982
Y I N N | r 2] 102866 1,936 253.2061 C15H27NO2 | 2530042 74 no UV-act.
I\ > ' Bye-rter 1 ‘ { 102867 1.749 248.1903 C15H24NZ0 | 248.1889 562 97
S ‘ 0N 102868 1988 267.1482 CT4H21NO4 | 267.1471 43 974
200 40 0
(mio)
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Fig.15: The quality analysis report consists of a total wavelength scan, a scan
at 254 nm, a total ion current measurements and the automatic determination
of the correct mass according to the molecular formula. The compound report

" O_CN @_N/_\N “ 2 - e displays a list of hit compounds with their Comp_ID, retention time, measured
C@ Q_O — Fig.8: On-chip capillary electrophoresis for kinase, phosphatase and protease assays. Increased effective mass, molecular formula, target mass, difference between measured and

O
© O ©/\O m Q/\O separation of substrates and products in comparison to well-based assays. target mass and the purity according to the integration of peaks at 254 nm.
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Pilot>, standardized with chemaxon standardizer® and substructures are more cells are attached to the electrode, the larger the increase in the electrode impedance. The graph

ordered by increasing complexity. shows the cell index plotted against the time in presence or absence of a scatter factor 219,




