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Monoclonal Antibody Activity iIn Human Umbilical Endothelial Cells That

. : : Tir PHARMACY
Possess Opposing Growth Factor Signaling Receptors i

Marissa Cushing?!, Stephen Vetter?, Shane Johnson?, Jessica Ward? and Rocco Rotello™, Ph.D. Pharmaceutical Science Department, School of Pharmacy, Cedarville
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Abstract Protein Blot for PTPBeta

Peripheral vascular disease (PVD) refers to the clinical manifestations of Tie-2 Activation Assay: Immunoprecipitation With R15 AND 33.1 Mabs and

reduced blood flow to the legs, usually secondary to atherosclerosis. ; ; ; ; - ; ]
Depending on the extent and severity of the blood flow reduction, patients blotting with directly labeled HRP-Rabbit Anti-Phosphotyrosine Antibody

with PVD are often severely limited by pain in their legs with ambulation
(termed claudication) which can progress to limb threatening ischemia

requiring surgical revascularization or amputation. In some patients with R15E6 Western blot using purified histidine-tagged Human PTP-Beta fusion protein,

PVD, blood flow to the legs is maintained by the development of collateral Hiskenicall: 200ngiaf pratein loacecigierians; |4 RASERstigy i ad sscaniiaty

blood vessels that “bypass” the flow limiting atherosclerotic lesions. used at 1:10,000, goat anti-mouse IgG1-HRP. Image‘cnlle.cted on Alpha imager using a Apsprooc. -|-::
) _ CCD camera. E1 and E2 are HPTPbeta eluted from Nickle-column. = m

Because none of the currently available therapeutic agents enhance blood

flow in patients with PVD, there is an enormous effort in industry and 1m0

academic laboratories to develop approaches to augment the growth and

development of collateral blood vessels. We have shown that HPTP3, a 1

protein tyrosine phosphatase (PTP) expressed primarily in vascular _—

endothelial cells, is a negative regulator of the VEGFR2 and Tie2 signaling =

pathways, two pathways known to promote new blood vessel growth =7

(angiogenesis) and to augment collateral blood flow in animal models of i

PVD. Based on these studies we hypothesized that inhibition of HPTPf -

would improve blood flow to ischemic tissues by enhancing the activation
of VEGFR2 and Tie2. To test this hypothesis, potent and selective HPTPf3

Inhibitors have been developed. Several of these inhibitors had nanomolar : .

IC., and were at least 100 fold selective for HPTPf over other Iiigl'slldrl-:zrr BNEE BEElANTEN 2=nne-1+R15Mak 10nM. 1B with B15Mak
phosphatase enzymes. In addition, a number of the inhibitors also | o - _ ) e lEs ’ :

enhanced the activation and biological activity of Tie2 and VEGFR?2 in | 2=Cell lysate A43] [poskve controlr) B=Ang-1+R15Mab 10nM, IP with 33.1Mab
endothelial cells and augmented Tie2 activation in vivo. Consistent with J=Control dish (DMS0vehide), IPwithR15 Mab S9=Ang-l1+R15Fab 10nM, IPwithR15Mab
our hypothesis, these inhibitors also enhanced new blood vessel A=Control dish (DMSOvehide), IPwith33.1 Mab 10=Ang-1+R15Fab 10nM, IPwith33.1Mab
development in an ex vivo model of angiogenesis, the rat aortic ring model c=—Ano-1+AKB-9778 3ue/ml IPwith R15 Mab

and in vivo in a rat model of PVD. If successful, HPTP inhibitors could = = _

provide breakthrough therapy for patients with PVD and other ischemic 6=Ang-1+AKB-0778 3ug/ml, IPwith33.1 Mab

cardiovascular diseases such as coronary vascular disease and cerebral
vascular disease.

Expression of PTPBeta Future Directions: Binding of an HPTPR
Protein in Endothelial Cells Fully human antibodies are derived from Antibody

human cDNA libraries or from mice
Rat Skeletal Muscle engineered to express the human IgG gene and Could Modulate PhOSphatase

therefore contain no murine seguences. ACUV'ty

Protein Phosphatase Beta Limits
Angiogenic Response

Angiogenic Growth Factor

—__ (VEGF, FGF, Angiopoietin)

[3 ECD Ab
‘ /% VEGFR2

-. * , \/ HPTPB Ligand
Angiogenic RTK ‘ .
(Tie2, VEGFR2, FGFR1)
Extracellular APTP-B 3503 1 RAZL e / A A
Cell Membrane I IC Overlay V reglon
c I Extracellular
t .,
o o ./.' Cell Membrane
Slgnallng .rﬂ M

Molecule Friss ot | Cytoplasm

SLE ! 1. Prevent localization
Mouse Chimeric Humanized Human T

lul Pewir ALY ot et Y g - | | 2. Block an activating
Rce:pzr?;er’ Angiogenesis L3y br RO Mouse Hybridoma Vanab!e (¥l 1o C"”.‘"?g . . 3 Ki’.?nrlg an inhibitor
"y | | Complimentary determining region (CDR) grafting hnee 4
Human IgG libraries/TG mice

Eukaryotic expression systems

Downstream
Signaling —

Improved E!Iood Flow?




	Cedarville University
	DigitalCommons@Cedarville
	Apr 16th, 11:00 AM - 2:00 PM

	Monoclonal Antibody Activity in Human Umbilical Endothelial Cells That Possess Opposing Growth Factor Signaling Receptors
	Rocco J. Rotello
	Marissa Cushing
	Steve Vetter
	Shane Johnson
	Jessica Ward

	Slide Number 1

