Simple, Reproducible & Robust Bioassays In Cryopreserved Ready-To-Assay Format
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Oell-based bioassays often pose a hurdle during a rapidly. ing biclogics devel High lards for assay Y, preci-
sion, reproducibility and robustness are additionally put to the test by the usaafoormnuaus culluru cells that can addtusseayvanablllty and
increase the cost and complexity of each assay.

Advent of new tsnhnology platforms can enable rapid development of cell-based bioassays that are simple, accurate, precise and robust.
Here, we discuss the devel and appli of diverse PathHunter® cell-based assays that cover distinct cellular mechanisms either
distal from or proximal to the receptor. These quantitative assays are highly specific, scalable, robust and utilize a homogenous mix-and-read
protocol, which facilitates rapid and reproducible detection of drug potency. In order to increase the reproducibility and reduce the complexi-
ty of the assay by eliminating cell culture, these assays are dmlopod as nrynpmservad ready-to-assay cells that can be plated dlracﬁy from
mmmmmumpm The cell p i have been optimized to p

per with high reproducibility [<TO%FISD) Examples dlsuusaed here lnciude assays for Bevacizumab, hurnan growth hnn-nona. GLP1

| receptor agonists and erythropoietin.
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| DiscoveRx's proprietary PathHunter Enzyme Fragment Complementation (EFC) technalogy consists of the fi-galactosidase (f-gal) enzyme, spiit into two inactive compo-
| nants, the enzyme donor peptide (ED) and enzyme acceptor (EA). When brought together in close proxdmity, ED complements with EA forming active i-gal, The active
enzyme e g g light, providing a highly amplified signal and thus an assay of high sensitiity,

A Simple Homogenous Protocol With Rapid Results
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Frozen Ready-to-assay cells

| PathHunter bicassay kits use a simple homogenous protocol with rapid results. (A) Ready-to-assay cells from DiscoveRx afe plated on a 96-wall plate and incubated for
| 0-24 hours at 3?°C The agonist/test molecue Is added to the plate and incubated for 0.5-16 hours. The detection reagents are added sequentially in two addition steps.
| and the signal can be on any plate-reading {B} Celts in bloassay kits are meant for single use In ready-to-assay

| vials, The frozen colis ane plalecl directly onto plates to run the assay and this format has soveral advantages as outined above,

PathHunter Growth Hormone Bioassay
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| PathHunter Growih Homone bicassay cells are engineered to co-a a ProLink™ (PK] lagged human growth hormone receplor (GHR), an untagged JAK1 kinass, and an
Er\zymeﬁmsplcr (EA) 1agged SH2 domain protain, Activation of the GHR by hGH induces phosphorylation of the receplor by JAK1 and this leads to SH2-EA recrultment, forcing
of tha two f-g: anzymea (EA and PK). The resulting y y to generata a signal.

tel | 1.666.448.4864 tel | +44.121.260.6142

| Potency, % | Potercy, % me SO Fecovery % ASD, %
Duy 1 152.0
150 8.7, 159 1] 10
;v: :ﬁ-: Growth Hormene Bioassay Linearity
3 L 1sae i ¥ = 0.9035°K + 3,600
1 = 09881

8

g

2

=
4
-
=
L
o
&
Expacted Redative Potency %
g

o
=

200

L 100 150
Measured Radative Potency %

Accuracy=053%  Precision= 3.06%

The Growth Hermone bioassay was tested with four test samplas of human growth hormona, from 50% to 150% potenc:
The measured relative polencies were plofted against the expected potency with a high degree of accuracy (95, a%land precision f.‘!

, to the {100%).

PathHunter Bevacizumab Biocassay
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Using EFC, we have generated a simple cel-based assay for VEGF-A and the VEGFR2 receptor. The assay measures VEGFR2 receptor homodimerization by VEGF-A as
the first step in s cascade that The VEGFR2 receptor |s tagged with both the ProLink (PK) and the Enzyme Acceptor (EA). Upon

cAMP Hunter Bioassay for GLP1R Agonists
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CAMP Hunter Bioassay for GLP1 receplor agonists contains cells that overaxpress naturally Gs coupled wildtype GLP1 receptor. The assay s designed to detect increas-
©s In Infracedlutar cAMP levels in responsa to agonist stimulation of the GLP1 receptor, through GLIP1(7-37) or Exandin-4. The cellular cAMP levels are detectad using the
cAMP datection kit, where cAMP from the cells and ED-labeled cAMP (ED-cAMP) compate for antl-cAMP antibody (AL} binding sites. Antibody-bound ED-cAMP will not

be able to complement with EA, but unbound ED-cAMP is free to complement EA to form active enzyme, which sut produces a signal, The amount
of signal produced is directty proportional to the amount of cAMP in the cells.
High accuracy with Exendin-4 in the GLP1R Bioassay
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The bioassay for GLP1 receptor agonists was tested with four test samples of Exendin-4, from 50% to 150% potenc tothe (100%).

Each assay was run in triplicate on each day. The measured relative polencies were plotted against the expected potency Mth s high degree of accuracy (102%) and

leads to
Bgand Induced activation, receptor dimerization occurs which forces the two b-gal components to complement. This creates an active enzyme that

ganerating a chemiluminescent signal,

Excellent Accuracy and Precision for PathHunter Bevacizumab Biocassay
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VEGF-A Is known fo cause homodimenzation of VEGFR2 (KDF), as the first step In the ade of tnm
Zumaly) , Ranibizumab and Afibercept bind to VEGF-A and prevent this dimer leading GF-A
FR2 homodimer assay with VEGF-A, demonsirating a robust responss and a high level of rapmclu:hlllly with rrlltlpla uns.
The VEGFR dimerization assay was tested with four test samples, from 50% to 150%, compared to a reference standard (100%). The measured relative potencias were plot-
ted against the expactad reiative potencies with a very high dagrae of accuracy and procision.

Precision= 4.1%
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g. Hera we have tested the VEG-

HUVEC Proliferation Assay vs. PathHunter Bevacizumab Bioassay
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HUVEC Proliferation Assay PathH i b Bi
EG,, VEGF165 8.18 ng/mL 5 ng/mL
EC,, Bavacizumab 67.88 ng/mL 38,96 ng/mL
5:B Ratio 2.5 fold >4.7 fold
Aszay run time 96 hours 16 hours
Specificity Low High
Assay Output MTT Beadout Chemiluminescance
Coll type Primary cells with donor variabifity Clonal, frozen ready-to-assay cells
Cell Culture Required No cell culture necessary

The HUVEC profiferation assay is another mathod to test drug potency for the anti-VEGF drugs. VEGF-A (VEGF1B5 ks an aclive splice variant of VEGF-A) will cause HUVEC
csls to proliferate and Bevacizumab will inhibit this by inhibfling VEGF-A Interaction with VEGFRZ. Here we have tested the PathHunter Bevacizumab bloassay with VEGF-A

(lop right), the robust and precise response fo both agents, and EC/C-50's comparable to those obtalned in the HUVEC profiferation assay
tbup leff). The table below comparas the proliferation assay and the PathHunter assay, demonstrating that the latter is quicker, more robust, highly specific and generates the
better data without the need for any cell culture.
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P (6.86%).

PathHunter Epoetin Alfa Bioassay
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The PathHunter Epoetin Alfa Bioassay |s used to detect ligand induced dimerzation of two subunits of a receptor-dimer pair. This assay refies on the native bickogy of the
eryihropoletin recaplor [EpoR), where arythropolatin Induces receptor homodimerization as the first step In the pathway activation cascade. The celis have bean engl-
naerad to coexprass EpoR fused to PK, and another EpoR construct fusad to EA. Binding of Epoetin alfa or darbepoetin alfa to EpoR induces it to homodimerize, forcing
complementation of tha two enzyme fragments, PK and EA. This results in the formation of a functional enzyme that hydrolyzes a substrate lo generate a chemilumings-
cent signal.

Potency, Linearity, Precision & Accuracy of the Epoetin Alfa Bioassay
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The Epoetin alfa bioassay was tested with four test samples of erythropoeiting from 50% to 150% expected potency, compared to the reference (100%). Each assay was run in
triplicate on each of the days. The measured relative potencies were plotted against the expected potency with a high degree of accuracy (92.9%) and precision {6.36%),

Summary & Conclusions

* Cell-based assays with functional response based on drug mechanism of action & native biclogy

* Excellent potency and linearity with high y and p of the bi y
* Simple protocol with rapid results on any benchtop luminomenter
* Highly reproducible and robust

* Used for both NAb and potency bicassays
* 750+ cell-based assays & 30+ bi ys for biosimi ilabl
* Developed as cryopreserved ready-to-assay cells

Go to www.discoverx.com/biologics to see additional validation data and a full list of targets.

DiscoveR,

www.discoverx.com




