Analysis of kinase inhibitors using a large array of
S|gnol|ng onhbodles ond high content screening.
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Abstract

signaling antibodies can be waed in Fgh content screening asays o
examine the efficecy of kinase inhilitors in o celular environment, We
have generated a large amay of #6 signaling antioodies that can be
used in cel-based immunoluerescence assays fo examine signaing
In mary different pothways and to monitor blological processes such
o proliferation, apoptoss, stress, lammation, and cytotaxieity. In this
shudy, we vsed the anfibody array to compare the signaling profiles of
iz BarfADl Inhiioitors, Glesvec® and Dasarinle. K542 [BorfAbl-pasithve]
and SEM cells (Bar/Abbnegalive] were freated with these hwe inhibitons
and then mmunofiucrescanily laksled with the anfibody amay in #46-
well plates. The plates were anahyzed on a TIF Lablech Acumen X3
high content screening olatform fo quantify the fucrescence infernsity
per cell ot 2ach anticody. The greatest drug-nduced changss In Ber!
Abipositive cells were with antisedies directed against phomhandated
targets known to be downstream of BerfAbl such as o-Cled, Crkl, Galzl,
and 5tat. These targets were nat signficantly attected by alther inhikitar

i the BordAb-negafive cels. Interestingly, there wers subfle differences
In the signaling profiles of the twia Innlbltors In the BorfAoi-positive calls.
Trese results demenstrate that large arays of sgnaling enfibodies can
be used with automated plate-based celular assays fo analyze the
mutation-speciic signaling profle of cells, to evaluste the eficacy of
kirease inhisitors, or fo examine their on- and off-forget effects.

Beriabl Signaling

Infroduction

Chranic myelogencus lewkermia [ChL] involves the fransloca
tion of genes for Bor ana Abl kinases [Philageiohla chromo-
same|, resulting in the exprassion of the BorfAbd fusion protein,
Thiz abnormal protein iz constifutively active and regulatas
proliterative and anfrapoptotic signaing pathways such
as Ras/MAPK, Jak/Stal, and PI2KSAKL Patients with CML are
tracted witn the Bor/Abl kinase Inhloltor Glesveac® (Imatinio
mesyiate, 3T1-571). Acquired resiitance to Gleeves® asock

ated with genstic ampification and point mutatfions in the
kinase comaln has led to the development of mare patent
Ber/All inhibitors such os Dasatinib (Sprycel® BM3-354625)
Although both Inhibitors target Ber/Abl, ther mechanisms of
action are womewhal different, Gleevec® binds fo the inoc-

tive conformation of Abl ond also inhibids PDGFR and c-Kit.
Dasatfinie & an AlP-competitor that binds to the active ang
iPoctive conformations of Borfakd and alse inhibirs Sre family
kinases, PDGFR, o-Kit, and Ephal. The goal of this study was to
use o large anfibody aray on a nigh content soreening plat-
form fo examine the signaing profile of Bor/Abl-positive cells
[K542] Inhibited with elther Gleevec® or Dasatinlb. The aray
cantaing 96 different signaling anlibadies and can be used
to monitor most signaling pothways and diversa biological
funetiors such as profteration/eell eycle, apoptass, Inflarm-
T, stress and DA

mafion, cyloscity, ser . meh
damage.

Materials and Methods

K562 [BorfAll) and SEM |FLT3 amplficotion] cels wers
treated with vehicie |dmethyl sulfoxide] or the BorfADl
inhinitors Gleevec® |Suh) or Dasatinib (1000 or 50k For
3 hours at 37°C. Cels wers flxed with 4% farmaldetiyde for
15 minutes and permeabilized with -20°C 1008 methanal,
Cells wers then staired with a panel of 94 signaling ant-
podies from Cell Signaling Technalagy cvernight ot 4°C. After
premary onfibody incub=ation, the cels wers labeled with
antl-rakolt or antkmouse Alexa Fluor® 488-conjugated sec-
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Representafive images of an inhibited farget. <=
ohospho-CriL ontlody.

ondary anfibodies for 1 hour at 22°C. Nuclel were labeled
witn propidium lodide for ot least 30 minures at 22°C. Imag-
ing and fucrescence guantification were performed on g
TP Labrech Acumen *X3 high conrent screening plarform.
The mean luorewcence intensities per cell were normalized
to 100% of the vehicle confrol. The heat map was genar-
afed and unsuperdad clustering was performed wsing The
Irstifube for Genomis Reseorch MulliEsperiment Wiewsr [TGR
ia] softwars.
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Conclusions

Both Glesves® and Dasalink: similarly inhisited proliferalion ond onfi-apoplotic
markers, and cther signaing protelns known to be downstream of 2cr/Ablin
K542 cels but notin SEM cels [FLTS amplification).

» Theere: were subafle differences in fhe magnitude of inhizition of signaling profeins

downstraam of BorfAbl between the two drugs In K562 cels, likely dus to the
differences in el macharsm of actian,

Dasalinib inhikited some signoliing prateirs in SEM cells that were not affected
by Gleevec®, Indlcating that Dazotinlo may be Innlblfing ofher knasss In addl-
fion to Ber/Abl in these cells,

=The Acurmen ¥X3 high content screening platform can esffectively quantify v

orescence Infenslty from cels In the same plate lebeled with antibodies that
have very ditferent Tucrescence intensifies,

Large arays of activation state-specific anfoodies can be wsed fo profile cel
lular signaing, fo lgentlfy a disease-specific signaling fingerprint. or to examing
on-and ofi-target effects of compounds in high thisughput celkbosed asays.



