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The “One Bead SOME Compounds” Solid Phase Assay carisberg Laboratory
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\ / Cells on Beads
Split-Mix - Identity tag
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v Reactive library component

Assay container
~0.1 uL/bead

Enzyme reaction
Chemical reaction
Cellular interaction?

PEG Based resin
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L% Cells on beads: Background

PEGA1900 in Hams extracted

PEGA1900 in H20 by PEGA+adh
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PEGA1900+adh pept. in Hams] Tentagel+adh pept. in Hams SPOCC+adh pep Lin Hams




Cell adhesion peptides derived by CombiChem

Samuel Denmeade et al. : Prostate QMARIPKRLARH-
Kit Lam et al.: Prostate DNRIRLQAXXX-
Kit Lam et al.: Lung A549 c-NGRGEQ-c-

Kit Lam et al.: Lymphoma XXXpLDX-

Kit Lam et al.: Lung Bronc. Nle-DXXXX-

Horst Kessler et al.: Jurkat (lym) Iqui-LD-

Horst Kessler et al.: Integrins RGD-peptides
Nomizu Motoyoshi et al.: Tissue repair Laminin Peptides
New concept: weak multivalent interaction

» General adhesion towards cell-lines used in screening

* Metabolic stability
* Diversity

D-aa;-D-aa,-D-aa;-D-aa,-D-aas-D-aag

PEGA 1900




Cell adhesion on D-amino acid library

Gre:n

Autofluorescence

Auto fluorescence removed

U20S/GFP + beads + beadsorter: 75.000 beads
Recovered from sorting: 536 beads

Hek293 adhesion :~40 beads isolated
Sequencing

Re-synthesis

Adhesion study: 50-100 beads/sequence

Weak adhesion
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PEGA-Cell adhesion peptides from library

From screening of cellular adhesion on 75.000 PEGA library beads

Few big cell clusters
60-80% coverage
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Some cell clusters Few big cell clusters Few non-attached cells
70-100% coverage 50-70% coverage 50-75% coverage
Many beads

All D-amino acids




PEGA-Cell adhesion peptide function
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Mainly superfacial Phosphodiester — arg interaction

Probably:

No cell penetration

No membrane thinning
No pore formation

No metabolism
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Peptide conjugation to plates
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Even cell distribution on adhesion peptide

Cells growing on a Cell culture ~ Cells growing on H-arirqrg-
glass plate (Nunc) for 24 hours  peptide-D-Lys-Plate for 24 hours

Edge




Extended adhesion time — HEK,4; cell culture

Cells growing on the two plates for 6 days

Not feeling good Excellent condition

Cell culture plates Adhesive peptide plates
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Improved cell culture — HEK,4; cell (10000) culture (3 days)

Poly-D-Lys

Adhesive
peptide
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The cell’s-on-bead assay with single vector MCR4/YFP

Beads Adh + resin bound activation peptide O O

NO TSA required N

TSA
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DT1058 51 14-05-2008 | P C




PEGA-Cell adhesion peptide: negative control

No Fluorescence

DT 1058 159 14-05-2008 P C
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PEGA-Cell adhesion peptide H-arirgrg-

Mixed beads of control and 100 uM (on resin) ligand
NO TSA

Active Control Control Active Active  Active



Second adhesion screen of 55.000 D-aa - peptides

H,N-(aa,)—ala-O, ( > ZO,
NH

H,N-(aa,)—ala-HN

BlIAS X R/IK X RIK X R/IK X

Columns / aa in 20 column synthesizer
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Stirring then sorting
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Second adhesion screen of 55.000 D-aa - peptides

06-Apr-2009 09:59:55
BW Bead 59 , Serie 8 MS MS af Quatro Charged 243.,6
BW _BEAD59 MSMS_QUATCH _ 243 777 (14.829)Sm (SG, 2x6.00); Cm (25:841) TOF MSMS 243.63ES +
185.1257 5.0969 1
100
1 175.1289
.
Only Mother ion: 4*
.
277 711
203 216
804 000 03.1803 - -
316.1941 NO apparellt Ion Serles
275.1713
|
229 562 409 410
136.0815
4 217 344
133.5990
157.1261 E0U-8000
261.1512
477.2847
434.2773 548.3026
351.7240
435.2809
364.7168 6143575
1100786 408.2678 !
392.2572 B9L,53006
1 523.3485 579.3131 °13%:3677
505.3100 615.3488
o0l | | A | I I oL L} 1N { | 1T I m iz
100 120 140 160 180 200 220 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620
14-May-20009
B W Bead 78,Serie 13, M SMS af TrCh 312.5
BW _BEAD78_MSMS _T H_312 87 (0.710)Sm (SG,2x6.00);Cm (7:601)
o 96.8837—_ 254.8527 _312.5523 358.7326
367.2448
.
| Mother ion: 3*
.
se7.7372
235.8401
B 459.7947
216.1535 401.2867
314.2844
< | 4
315.2174 e a8
536.3317
7 149.0385
196.8037
460.3018
4 424 7885
190.80438 699.387
| 460.8180
185.1262 537.3140
439.3028 Gad.g360 629.3898 671.4169
509.3304 657.3789 vy
623.3907
i 469.3102 553 3829 0B6.0BE0 672.4208
601.2007
0 —L il | | | A L | . | ) | I
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700




Second adhesion screen of 55.000 D-aa - peptides

14-May-2009 10:37:37
BW Bead 78, Serie 13, MSMS af TrCh 312.5 + 3
BW_BEAD78_MSMS_TRCH_312 37 (0.710) Sm SG 2x6. 003 2+ TOF MSMS 312.50ES+
i 1.1760 254.8527 277.202 3 + 11
288.8748
Tripple charged mother ion
+ )
N I e +
% 9+ 60 amu: 1+, 2+ and 3+ ions
=
3+ 3 + 251.5056 22|a4.7017 2+ 289.2005
235.82(; s 1 + 1 + 2631082 2 + 277.6980
| | PO18 o1 te6s 451600 249.1835 1+ 1+ 260101 2+l+
236.4979 ' LR 268.6828 R 289.5403
| 2341590 ]l/ 244.6737 J‘ Jl 272.2091 : 283.2073 J{ J( 296.2238
239.1573
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235 240 245 250 255 260 265 210 14-May-2009 80 285 290 295 10:37:3
BW Bead 78, Serie 13, MSMS af TrCh 312.5
BW_BEAD78_MSMS_TRCH_312 37 (0.710) Sm (SG, 2x6.00); Cm (7:601) TOF MSMS 312.50ES+
e 344.7346 358.7326 367.2448 401.2867 459.7947 \
| 345.7344 N S
346.2348
323.7203
i 337.7238 346.7357
336.2271 401.7768 415.2809 460.3018
1 . 424.7885
376.2600 380.2560
S| 332.2325 393.2671 414.2847
460.8180
1 354.2377 380.7489 410.3198
1 416.2784 I 451.2942
359.7216
0 MLM ; ; e : - . : m/z
405 410 415 420 460 465

14-May-2009 10:37:37

BW Bead 78, Serie 13, MSMS af Tr¢h 312.5
BW_BEAD78 MSMS_TRCH_312 37 (0.71D) Sm (SG, 2x6.00); Cm (7:601)

1004

TOF MSMS 312.50ES+
1

T 1) Determine accurate mass within 50 ppm
2) Compose virtual candidates

3) Assign/Edit peak-listing

4) Score ~ YO0, Y1, B1, B2 & B3 series
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336.2271 337.7238 338.2184

3357116 3422338

350.2133
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Y ? T T T T T T T T
334 335 336 337 338 339 340 341 342 343 344




Virtual mass determination for all library members

and selection by accurate mass determination

File  Edit

Mass

Treshold

Tools

Help

BB-3 BE-4

== ===z~

== =|=|
T

Project

BB-6

olo|=<|x|=|4]|<]|

~55.000 Compounds

Residues {max 15) 19 w

Max BB's/residus 1 w

[919.5841

0.03

C 12.000000

H 1.007825037

B 11.009305300
Br 78.918336100
C1 34 568852723
F 18.998403250
Hag 201.97632000
| 126.304477000
K 38.96371

N 14.003074008
Na 22 985763700
0 15994914640

P 30.973763400
S 31.972071800
Si 27.976523400
Ag 106.50503500
Al 26.581541300
Ca 39.962530700
Cr 51.340509700
Cu 62.929533200
Fe 55.334535300
Pb 207.97664100
Pd 10590347500
Li 7.016004500

-NHZ 16.018724082
i 5 A 71.037113833
t5 Mass-Seguence Calculator: : € 10300912563

Project title

BE-9
LH

BB select E@E

Edit

‘H- 1.007825047 S
QOH 17.002735677

D 115.026943113
E 125.042533187
F 147.068413581
G 57.021463759

H 137.053911523

1 113.084064055

K 128.0049631

L 113.084064055
M 131.040485781
N 114.042927518
0 114.073313026

P 57052763507

Q 128.058577592
R 156101111116
5 87032028473

T 101.047678547
WV 99.068413981

W 186.0795313026
Y 163.063328621
Abz 119.037113833
KiAbz) 229121512219
YNOZ 208.043406872
Fmoc 222 06807965
Boc 100.052429576
Cbz 134.036773502
Aoc 84021129428
For 27.95451464
Ac 42010564714
Bz 104.026214788
Fiv B84.057514936
tBu 56.062600296
Bzl 91.054775255%
Al 40.031300148
Me 14.015650074
Et 28.031300148 ¥

Y-series ~
H- 1.007825037

HR 157.108936153

H-RL 270.153000208

H-RLl 333.277064263
HRLIR 533378175373
H-RLIRY 702.441504
H-RLIRYK 330.5364671
H-RLIRYKA 301.573580933
H-RLIRYKA-OH  919.53414564

¥1-zeres

L 114.0912833092

Ll 227175953147

LIR 383277064263

LIRY 546.340392884
LIRYK 674.435355984
LIRYKA 7454724659817
LIRYKADH 763483034531

B1-series

OH 19.018985751

OHA  30.056103584
OHAK 218151066684
QOHAKY 381.214355305
OHAKYR  537.315506421
OHAKYRI  650.399570476
OHAKYRIL 763 483634531
OHAKYRILR 519.584745647

B2-zeres
A 7204453887

Mg 23.985045000

Tl 204.97441000

Ti 47.947346700

Se 73.916520500

Sn 119.502155000
n 63.929145400

e 0.00054857930943

AK 2D

AKY  363.203230551

AKYR
AKYRI
AKYRIL
AKYRIL

Bi-=eres

K 125102788137

KY 292166116758
KYR 448267227874

KYRI

0.13550157

519.304341707
632388405762
745 472465817
R 501.573580333

561.351291923 bt
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Scoring structures selected

by accurate mass determination
by virtual fragment matching of
MSMS data

Form4

Fle Edit Tool Help

Second adhesion screen of 55.000 D-aa - peptides

Ty
M/z intensty z #| | H-YKIRIRAOH 91958414561 A~ [157
H-YLLRKRAOH 91958414561 156
253.1965 248 1 H-YLLRQRA-OH 919547760102 3
2567125 Y H-YLKRLRA-OH 91958414561 173
L : H-YLKRIRAOH 91958414561 173
262 5336 42 3 HYLIRKRA-OH 91558414561 156
HYLIRQRA-OH 919547760102 3
2637214 35 |2 H-KRLRYIAOH 91958414561 260
= H-KRLLYRA-OH 91958414561 296
267.2163 46 12 HKRYRLIADOH 91958414561 197
7 HKRYRIIAOH 91958414561 197
2682115 23 |3 HKRYLLRAOH 91958414561 208
269.2141 112 |2 H-KRYLIRAOH 91958414561 208
- H-KRIRYIAOH 91958414561 260
270.2242 1z 1 H-KRILYRA-OH 91958414561 226
75,1989 TR H-KLLRYRA-OH 91958414561 170
: ; H-KLYRLRA-OH 91958414561 188
276.8876 34 |3 H-KLYRIRAOH 91958414561 188
— H-KLIRYRAOH 91958414561 170
2777295 285 |2 H-RRLKYIAOH 91958414561 196
- H-RRLLYKA-OH 91958414561 156
LR i L H-RRYKLIA-OH 91958414561 186
2852313 7 1 H-RRYKIIAOH 91958414561 166
HRRYLLKAOH 919.58414561 15§
2867321 7 |2 H-RRYLIKAOH 91958414561 15§
- HRRYLKIAOH 91958414561 166
2872500 60 |1 H-RRYLQIAOH 919547760102 11
288 7730 37 2 H-RRKLYIAOH 91558414561 196
HRRIKYIAOH 91958414561 196
2892267 42 |2 HRRILYKAOH 91958414561 156
S H-RKLRYIAOH 91958414561 252
230.7471 53 2 H-RKLLYRA-DH 91958414561 717
2518862 2.9 3 H-RKYRLIAOH 91558414561 186
H-RKYRIIAOH 919.58414561 186
2931880 3 |1 H-RKYLLRAOH 91958414561 157
H-RKYLIRAOH 91958414561 157
2541330 3 |2 H-RKIRYIAOH 919508414561 252
H-RKILYRAOH 91958414561 217
RS 0 H-RLLKYRA-OH 91958414561 207
302.7202 29 |2 H-RLLRYKA-OH 91958414561 204
S ~———~| |H-RLYKLRAOH 91958414561 241
H-RLYKIRAOH 91958414561 241
Intensity Treshold Mass Difference HRLYRLKA-OH 919.58414561 220
R '/ [0p475 | HRLYRIKAQH 91958414561 220
_ _ . g HRLYRKIAOH 91958414561 230
p - £ H-RLYRQIA-OH 919547760102 24
P H-RLYLKRA-OH 91958414561 225
HALYLQRAOH 915547760102 20
Ref | 500 | corr 0.000 BLKRY
Cydopeptide Sodium H-RLKRYIA-CH 919.58414561 279
450 500 550 &00 650 700 750 200 250 900 950 1000

miz




HEK293-cells stick and hits
may be sorted automatically

All D-Amino acids

H-KLHRIRA-OH
H-KRXRYRA-OH
H-KRYRVNA-OH

H-KLYKYRA-OH
H-KLYKHRA-OH
H-KLYKI/LRA-OH
H-KLYRPRA-OH
H-RLYRVRA-OH
H-KLPRVKA-OH
H-KLERVKA-OH
H-KLKRILKA-OH
H-KLHR QKA -OH
H-KLHRI/LKA-OH
H-KLHRI/LKA-OH
H-KLHRI/L KA -OH
H-RLHRI/LRA-OH

H-RLHRYRA-OH
H-RLTRTRA-OH

I T T T T T T T T T

-KRYRYKA-OH
-KREKYKA-OH
-KKMKTKA-OH
-KKERPRA-OH
-RRHRYRA-OH
-RRHRVRA-OH
-RRLIRQRA-OH
-KKMRMRA-OH
-RKPKVKA-OH
-RRMRDHA-OH

I T T T T T

Bias of aa’s in 20 columns

aa/ aab
|l 4 r 9
i 4 Kk 9
y4 | 2
k 2
r 2
a4

aab

Do —x—~+30< T —

NN

aa4d

— T T =
NN oo

aa3 aa2
p 2 Kk 5
| 2 r 8
i 2 h 2
y 2 m 1
t 2 t 1
k 2 i1
h 2 n 2
v 1
m 1
q 2
d 2

-KRPRI/LITA-OH
-KKYKVNA-OH
-KRHRVNA-OH
-RRIILKTIA-OH
-RRTRYIA-OH
-RRYRKIA-OH

I T T T ITIT T T T T T T T T

-RLILTPRA-OH
-KLI/LLI/LKA-OH
-RLKRYIA-OH
-RLTKYIA-OH
-RLDRQHA-OH
-KKYLILRA-OH
-ARPRDRA-OH
-ARDKDRA-OH

-YRI/LKHRA-OH
-YRIILKKRA-OH

-ILRKLILRA-OH
-ILKKLPKA-OH
-ARHLPKA-OH
-ALKRVHA-OH



	Homogeneously labelled beads by aqueous inverse suspension polymerization
	Optical encoding: Chemistry dependent background fluorescence ??



