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ARTICLE INFO ABSTRACT

Keywords: PYX-201 is an investigative ADC oncology drug composed of a monoclonal human immunoglobulin G (IgG)
PYX-201 antibody targeting the extra domain B splice variant of fibronectin (EDB + FN) conjugated to an auristatin
ADC . . payload through a cleavable linker. Effective measurement of PYX-201 tAb is the key to ADC drug PYX-201
;::lliz?;al}md}’ analysis preclinical pharmacokinetics (PK) assessment. PYX-201 monoclonal antibody (mAb) was used as the reference
ELISA standard, goat anti-human IgG polyclonal antibody (pAb) or rabbit anti-human Kappa light chain mAb was
Validation employed as the capture antibody, and mouse mAb or goat pAb anti-human IgG the crystallizable fragment (Fc)

(horseradish peroxidase (HRP)) was utilized as the detection antibody in this ELISA. This assay was validated
with a dynamic range 250 — 10,000 ng/mL and 250 — 6000 ng/mL in rat and monkey KoEDTA plasma,
respectively. PYX-201 tAb bioanalytical ELISA assay was reported for the first time in any biological matrix. This
is the first time for a bioanalytical method to be validated for a tAb from an ADC drug targeting EDB + FN in any

biological matrix.

1. Introduction

Antibody drug conjugate (ADC) drugs are a multicomponent drug
product comprised of an mAb linked to a cytotoxic drug (payload or
warhead) via a chemical linker [1]. Unlike chemotherapy, ADCs target
and kill specific tumor cells while reducing the off-target effects in
healthy cells due to their capability of directly conveying the cytotoxic
drug into a targeted tumor space [2-4]. ADC drugs bind to the tumor cell
surface antigen targeted by the antibody, then are internalized by the
tumor cells. The linker is cleaved by the endo-lysosomal system inside
the tumor cells and the toxic payload is released into the cytoplasm to
induce tumor cell apoptosis [2,3]. Since the first U.S. Food and Drug
Administration (FDA) approved ADC drug Mylotarg™ for the treatment
of CD33-positive acute myeloid leukemia (AML) in 2000 [5,6], 13 ADC
products have been approved by U.S. FDA [7-9]. To date, all ADC drugs

* Corresponding authors.

are approved in the oncology space with 6 drugs in solid tumors and the
rest for hematological malignancies [7-9]. The antibody-payload
conjugation is balanced by the unique linker modification so that the
overall efficacy in the intended indication could be optimized [3,
10-12]. PYX-201 is an investigational anti-extra domain B splice variant
of fibronectin (anti-EDB + FN) ADC with a fully human immunoglobulin
Gl (IgGl) antibody engineered with 4 cytotoxic Auristatin 0101
(Aur0101) payloads via a cleavable linker mcValCitPABC (Fig. 1).
PYX-201 is currently being investigated in a phase I clinical trial in
patients with advanced solid tumors (phase I study: NCT05720117,
www.clinicaltrials.gov, EudraCT Number: 2022-002284-30). The mAb
portion of PYX-201 targets the EDB + FN that is abundant in almost all
human solid tumor microenvironment including breast cancer,
non-small cell lung cancer (NSCLC), and pancreatic ductal adenocarci-
noma (PDAC), etc. while expressed significantly lower in most healthy
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Fig. 1. PYX-201 drug substance structure. mAb = monoclonal antibody.

adult tissues [13-16]. The PYX-201 payload, Aur0101, is an auristatin
derivative (Fig. 1) and can be cleaved from the ADC by proteolytic en-
zymes, resulting in cell cycle arrest and cell toxicity [17,18].

Oncology drugs, as well as their metabolites, catabolites, and bio-
markers have been extensively researched in small molecules, mono-
clonal antibodies (mAbs), and ADCs recently. Quite a few oncology
drugs related bioanalytical methods have been developed and published
using different analytical techniques, including LC-MS/MS and ELISA,
etc. [19-29]. Recently, we published a bioanalytical assay development
and validation for an ADC drug PYX-201 in rat and monkey KoEDTA
plasma [30]. In this manuscript, we report a bioanalytical assay vali-
dated under regulatory guidance [31] to quantitate PYX-201 total
antibody (tAb) in rat and monkey K;EDTA plasma. This is the first time
for a bioanalytical method to be validated for a tAb from an ADC drug
targeting EDB + FN in any biological matrix. This fully validated assay
was also successfully applied to preclinical rat and monkey plasma
sample analysis to support investigational new drug (IND) filing (IND
161622). Primary toxicokinetic (TK) parameters were provided and
mean plasma concentration-time profiles of PYX-201 tAb by dose group
were also plotted based on the bioanalytical data analyzed with this
assay.

2. Materials and methods
2.1. Chemicals & reagents

PYX-201 mAb at 31.0 mg/mL was produced by WuXi Biologics
(Shanghai, China). Goat anti-human IgG pAb and goat polyclonal anti-
human IgG Fc (HRP) were ordered from Southern Biotech (Birming-
ham, AL, USA). Rabbit anti-human Kappa light chain mAb and mouse
monoclonal anti-human IgG Fc (HRP) were acquired from Abcam
(Cambridge, UK). Rat and monkey K;EDTA plasma was obtained from
BioIVT (Westbury, NY, USA). Acetic acid, 1 x phosphate buffered saline
(PBS), 20 x PBS with Tween 20, and blocker Casein in PBS were pur-
chased from ThermoFisher Scientific (Waltham, MA, USA). 3,3,5,5'-
tetramethylbenzidine (TMB) microwell peroxidase substrate and TMB
stop solution were received from SeraCare (Milford, MA, USA). Tween
20, PBS tablets, and Trizma base were got from Sigma-Aldrich (St. Louis,
MO, USA). Hydrochloric acid was provided by Capitol Scientific (Austin,
TX, USA).

2.2. Software for data acquisition and processing

Data acquired from SpectraMax™ i3 or i3x microplate readers
(Molecular Devices, San Jose, CA, USA) were processed and analyzed
with SoftMax Pro 6.5.1 GxP (Molecular Devices, San Jose, CA, USA),
Microsoft Office Excel 365 (Microsoft, Redmond, WA, USA), and Watson
LIMS (Version 7.5, Thermo Scientific, Waltham, MA, USA). The standard
calibration was regressed using a weighted (1/y%) 5-parameter logistic
(Marquardt) curve for rat KoEDTA plasma method or a weighted (1 /yz)
4-parameter logistic (Marquardt) curve for monkey K;EDTA plasma
method. Excel and Watson LIMS were used to calculate the statistical
data (Mean, S.D., %RE, %CV, etc.).

2.3. Calibration standards and quality control (QC) samples preparation

31.0 mg/mL of PYX-201 mAb stock solution was received in
20 mM L-glutamic acid and sodium hydroxide buffer with 6 % (w/v)
sucrose at pH 5.0 and were kept at —80 °C when not in use. Calibration
standards and QC samples were prepared by spiking PYX-201 mAbD stock
solution into rat and monkey KoEDTA plasma, respectively. Calibration
ranges of 250-10,000 ng/mL in rat KoEDTA plasma and 250-6000 ng/
mL in monkey KoEDTA plasma were validated in this assay for PYX-201
tAb. 100-pL of the sample was required in this assay after the minimum
required dilution (MRD) 1:20 of rat K;EDTA plasma samples in assay
dilution buffer-blocker Casein in PBS or after the MRD 1:100 of monkey
KoEDTA plasma samples with 1:10 dilution in 100 mM acetic acid then
1:10 dilution in the neutralization buffer 150 mM Tris in block Casein in
PBS at pH 9. Rat KoEDTA plasma calibration standards were prepared at
250, 400, 600, 800, 1000, 2500, 4000, 6000, 8000, and 10,000 ng/mL
with two anchor points at 100 and 20,000ng/mL. Monkey KoEDTA
plasma calibration standards were prepared at 250, 400, 800, 1000,
2000, 3500, 5000, and 6000ng/mL with two anchor points at 100 and
8000 ng/ml. In addition, a matrix blank was included in all assay runs
but is not used in any computation and does not have any acceptance
criteria nor subtracted or included in the standard curve calculation
when processing data in regression software. Calibration standards were
evaluated fresh in at least one accepted run, then frozen for the subse-
quent use in the validation.

QC samples were prepared by spiking PYX-201 mAb stock solution
into rat or monkey KoEDTA plasma and QC samples were analyzed
throughout the validation runs with standards. Five QC levels in rat
K5EDTA plasma were arranged: 250 (LLOQ), 750 (LQC), 2000 (MQCQC),
7500 (HQC), and 10,000 ng/mL (ULOQ) and five QC levels in monkey
KoEDTA plasma were applied: 250 (LLOQ), 750 (LQC), 1500 (MQCQC),
4500 (HQC), and 6000 ng/mL (ULOQ). Assay accuracy and precision
were evaluated by three QC replicates, at all five levels, in at least six
batches. Assay stability was tested by LQC and HQC samples kept at
different temperatures (e.g. room temperature, refrigeration tempera-
ture, or —80 °C).

2.4. Assay procedure

100 pL coating solution goat anti-human IgG pAb in blocker Casein
in PBS at 1.0 pg/mL for rat KoEDTA plasma method or rabbit anti-
human Kappa light chain mAb in PBS at 1.0 ug/mL for monkey
KoEDTA plasma method was added in a 96-well Nunc Maxisorp ELISA
plate and incubated overnight at 2-8 °C for rat K;EDTA plasma method
or 70 min at 37 °C for monkey KoEDTA plasma method. The ELISA plate
was washed 3 times with each time 300 pL (3 x 300 pL) of wash buffer
10 mM PBS with 0.05 % Tween 20, blocked with 250 uL of blocker
Casein in PBS, then washed again with 3 x 300 uL of wash buffer.
100 pL of study samples, QC samples, or standards was added to the
coated ELISA plate after the MRD of 1:20 dilution of rat K;EDTA plasma
samples in blocker Casein in PBS or 1:10 dilution of monkey KoEDTA
plasma samples in 100 mM acetic acid then 1:10 dilution in the
neutralization buffer 150 mM Tris in block Casein in PBS at pH 9. The
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ELISA plate was incubated for approximately 60 min at room tempera-
ture on a plate shaker with shaking and washed again with 3 x 300 pL of
wash buffer. 100 L of detection antibody mouse monoclonal anti-human
IgG Fc (HRP) diluted 1:5000 in assay dilution buffer (ADB) blocker
Casein in PBS in rat Ko;EDTA plasma method or goat polyclonal anti-
human IgG Fc (HRP) diluted 1:2000 in ADB blocker Casein in PBS in
monkey K;EDTA plasma method was added, then the plate was sealed
and incubated at room temperature for about 60 min with shaking.
100 pL of TMB was added into each well after the plate was washed with
3 x 300 pL. of wash buffer. The rat KoEDTA plasma assay plate was
incubated at room temperature with shaking until standard 1 reached an
optical density (0.D.) of 1.0-1.2 at 650 nm and the monkey KoEDTA
plasma assay plate was incubated at room temperature for approxi-
mately 11 min. 100 pL of TMB stop solution was added in each sample,
and the plate was read at 450 nm with a reference wavelength of 650 nm
on SpectraMax™ i3 or i3x.

3. Results and discussion
3.1. Assay selectivity

Ten individual lots of rat KoEDTA plasma and ten individual lots of
monkey Ko;EDTA plasma were evaluated at unspiked, LLOQ, and HQC
levels to assess the ability of the assay to quantify PYX-201 tAb in the
presence of other constituents in the sample matrix. According to the
bioanalytical regulatory guidance [31], the mean response observed in
at least 80 % of the sources of unspiked matrix must be BQL, the mean %
RE of spiked samples was required to be within + 25.0 % at LLOQ, and
the mean %RE of spiked samples was required to be within &+ 20.0 % at
HQC. Selectivity of PYX-201 tAb was demonstrated since the data met
the acceptance criteria as presented in Supplementary Table S1 and
Supplementary Table S2 for rat and monkey KoEDTA plasma method,
respectively.

3.2. Linearity and analytical range

Rat KoEDTA plasma calibration curve contained ten non-zero stan-
dard concentrations from 250 to 10,000 ng/mL with 2 anchor points at
100 and 20,000 ng/mL while monkey KoEDTA plasma calibration curve
contained eight non-zero standard concentrations from 250 to 6000 ng/
mL with 2 anchor points at 100 and 8000 ng/mL. Each calibration
standard was prepared and processed in duplicate. The standard point
would be excluded from the calculation if the %CV between duplicates is
> 25.0 % at LLOQ and ULOQ or the %CV between duplicates is > 20.0 %
at the other standards. All LLOQ and ULOQ samples would be deacti-
vated if the %RE is > 25.0 % or < —25.0 % of the nominal concentra-
tions. All the other standards would be deactivated if the %RE is > 20.0
% or < —20.0 % of the nominal concentrations. Calibration curves were
evaluated using 5-parameter logistic with 1/y? weighting in rat KzEDTA
plasma or using 4-parameter logistic with 1/y> weighting in monkey
K EDTA plasma. For the calibration curve to be accepted, at least 75 %
(minimum 8 points in rat K;EDTA plasma method or minimum 6 points
in monkey KoEDTA plasma method) of the initial number of standards,
including LLOQ and ULOQ, in the quantifiable range were required to
remain in the regression. The standard curve data are depicted in Sup-
plementary Table S3 for rat KEDTA plasma method and in Supple-
mentary Table S4 for monkey KoEDTA plasma method.

3.3. Accuracy and precision (A&P)

Accuracy and precision are the two most important indicators to
evaluate a bioanalytical assay with accuracy of an assay measuring the
closeness of a determined value to its true or nominal value and preci-
sion of an assay measuring the closeness of replicate analyses. Usually,
accuracy is reported as %RE or %bias and precision is reported as %CV.
Three replicates of quality control (QC) samples at 5 levels (LLOQ, LQC,
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Table 1
Accuracy and precision for PYX-201 tAb in rat K,EDTA plasma.
Run LLOQ QC LQC MQC HQC ULOQ
Number 250 ng/mL 750 ng/ 2000 ng/ 7500 ng/ 10,000 ng/
mL mL mL mL
3 238 688 1990 6430 ##12800
233 689 1980 8180 10400
232 679 1970 7490 10800
Intra-run 234 685 1980 7370 11300
Mean
Intra-run S. 3.21 5.51 10.0 881 1290
D.
Intra-run % 1.4 0.8 0.5 12.0 11.4
cv
Intra-run % -6.4 -8.7 -1.0 -1.7 13.0
RE
7 232 695 2050 7360 8580
219 702 2020 6820 8610
226 680 1960 7740 8240
Intra-run 226 692 2010 7310 8480
Mean
Intra-run S. 6.51 11.2 45.8 462 206
D.
Intra-run % 2.9 1.6 2.3 6.3 2.4
cv
Intra-run % -9.6 -7.7 0.5 -2.5 -15.2
RE
8 262 795 2210 7750 10400
258 775 2170 7440 12100
253 755 2160 8450 ##13500
Intra-run 258 775 2180 7880 12000
Mean
Intra-run S. 4.51 20.0 26.5 517 1550
D.
Intra-run % 1.7 2.6 1.2 6.6 12.9
cv
Intra-run % 3.2 3.3 9.0 5.1 20.0
RE
9 262 785 2160 7500 10900
263 780 2140 7440 9300
254 780 2190 #9950 9350
Intra-run 260 782 2160 8300 9850
Mean
Intra-run S. 4.93 2.89 25.2 1430 910
D.
Intra-run % 1.9 0.4 1.2 17.2 9.2
cv
Intra-run % 4.0 4.3 8.0 10.7 -1.5
RE
Run LLOQ QC LQC MQC HQC ULOQ
Number 250 ng/mL 750 ng/ 2000 ng/ 7500 ng/ 10000 ng/
mL mL mL mL
11 251 * 2070 6810 11500
247 733 2060 6850 10000
233 716 2050 #9190 9900
Intra-run 244 725 2060 7620 10500
Mean
Intra-run S. 9.45 12.0 10.0 1360 896
D.
Intra-run % 3.9 1.7 0.5 17.8 8.5
cv
Intra-run % -2.4 -3.3 3.0 1.6 5.0
RE
12 265 835 #2430 8110 8770
273 828 2220 7930 9210
257 782 2290 8210 9860
Intra-run 265 815 2310 8080 9280
Mean
Intra-run S. 8.00 28.8 107 142 548
D.
Intra-run % 3.0 3.5 4.6 1.8 5.9
cv
Intra-run % 6.0 8.7 15.5 7.7 -7.2
RE
13 283 816 #2410 7690 8580
270 801 2160 6240 7610
251 862 2240 6680 8130

(continued on next page)
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Table 1 (continued) Table 2
Run LLOO OC LoC MOC HOC ULOO Accuracy and precision for PYX-201 tAb in monkey K,EDTA plasma.
Number 250 ng/mL  750ng/  2000ng/  7500ng/ 10,000 ng/ Run LLOQ QC LQC MQC HQC ULOQ
mL mL mL mL Number 250 ng/mL 750 ng/ 1500 ng/ 4500 ng/ 6000 ng/
Intrarun 268 826 2270 6870 8110 mt mL mL mk
Mean 1 ##178 649 1420 3910 5010
Intra-run S. 16.1 31.8 128 743 485 189 732 * 5180 6540
D. 277 805 1660 4820 5360
Intra-run % 6.0 3.8 5.6 10.8 6.0 Intra-run 215 729 1540 4640 5640
Ccv Mean
Intra-run % 7.2 10.1 13.5 -8.4 -18.9 Intra-run S. 54.3 78.1 170 655 802
RE D.
Inter-Run 251 759 2140 7630 9930 Intra-run % 25.3 10.7 11.0 14.1 14.2
Mean cv
Inter-Run 17.0 57.2 134 891 1580 Intra-run % -14.0 -2.8 2.7 3.1 -6.0
S.D. RE
Inter-Run 6.8 7.5 6.3 11.7 15.9 4 240 679 1440 4550 6300
%CV 260 738 1450 4750 6660
Inter-Run 0.4 1.2 7.0 1.7 -0.7 231 717 1390 4460 6600
%RE Intra-run 244 711 1430 4590 6520
Inter-Run 7.2 8.7 13.3 13.4 16.6 Mean
%Total Intratun S.  14.8 29.9 32.1 148 193
Error D.
n 21 20 21 21 21 Intra-run % 6.1 4.2 2.2 3.2 3.0
cv
* 0, i 0, 0, 0,
No value due to %CV of replicates >20 % # >20.0 %RE ## >25.0 %RE. Intrarun % 2.4 59 47 2.0 8.7
RE
MOQC, HQC, and ULOQ) in 7 accepted batches were utilized to assess the 5 214 658 1360 4060 5700
intra-run and inter-run A&P. Based on FDA requirements [31] for igg ;’gz 328 ::28 gzgg
L —— o .
intra-run and inter-runs, the %CV of LQC, MQC, and H'QC was required Intra-run 220 686 1400 4310 5790
to be < 20.0 %, the %CV of LLOQ and ULOQ was required to be < 25.0 Mean
%, the %RE of LQC, MQC, and HQC was required to be within &+ 20.0 % Intra-run S.  17.2 45.1 45.8 216 52.9
from the nominal concentrations, and the %RE of LLOQ and ULOQ was D.
. . . . . -] 0
required to be within + 25.0 % from the nominal concentrations. In the Ingé run% 7.8 6.6 33 5.0 0.9
inter-run, %total error (|%RE| + %CV) of LQC, MQC, and HQC must be Intrarun % -12.0 85 6.7 4.2 47
< 30.0 %, and total error of LLOQ and ULOQ must be < 40.0 %. The RE
intra-run and inter-run A&P data and total error data for this assay are 11 198 635 1300 3890 5260
depicted in Table 1 for PYX-201 tAb in rat KoEDTA plasma and Table 2 2(2)2 Zii Egg 351;(9)8 iz‘:’g
for PY?(-201 tAb 1r! monkey KoEDTA plasma. ¥n the PYX-201 tAb bio- Intratun 210 638 1270 3960 5130
analytical method in rat K;EDTA plasma, the intra-run %RE was from Mean
—18.9 to 20.0 % with %CV between 0.4 % and 17.8 % and the inter-run Intrarun S. 126 4.93 26.5 121 282
%RE ranged from —0.7 to 7.0 % with %CV between 6.3 % and 15.9 % for D.
-] 0,
all QC levels. The inter-run %total error has values between 7.2 % and Imcr{a/ run % 6.0 0.8 21 3.1 55
16.6 %. In the PYX-201 tAb bioanalytical method in monkey K;EDTA Intra-run % -16.0 14.9 15.3 120 145
plasma, the intra-run %RE was from —16.0 to 8.7 % with %CV between RE
0.8 % and 25.3 % and the inter-run %RE ranged from —9.6 % to —3.1 % Run LLOQ QC LQC MQC HQC ULOQ
with %CV between 8.2 % and 12.0 % for all QC levels. The inter-run % Number 250 ng/mL 75L° ng/ 15]?0 ng/ 451?0 ng/ 6(100 ng/
0, 0, . m. m. m. m.
tf)tal error has values between 11.3 % and .21.6 %. It was noticed that.a 13 204 653 1320 4390 5930
little more scattered values were observed in run 1 at the LLOQ level in 215 749 1380 4630 5800
monkey KoEDTA plasma method with a %CV value at 25.3 % due to the 212 652 1240 4220 5520
complexity of the assay. This slightly high %CV value in only one run Intra-run 210 685 1310 4410 5750
was deemed as no impact to the integrity of the assay. Mean
Intratun S.  5.69 55.7 70.2 206 210
D.
Intra-run % 2.7 8.1 5.4 4.7 3.7
3.4. Dilution linearity and prozone v
Intra-run % -16.0 -8.7 -12.7 -2.0 -4.2
Dilution linearity was proven to enable this assay to analyze pre- RE
clinical rat or monkey KoEDTA plasma samples at concentrations higher 14 222 660 1330 4420 2630
Y REDIAD p ! 8he 267 721 1570 4650 6420
than the ULOQ. An ultra-high QC (UHQC) sample with PYX-201 mAb in 208 #593 1220 3800 5440
rat or monkey KoEDTA samples at 1,000,000 ng/mL was serially diluted Intra-run 232 658 1370 4290 5830
in the same matrix to have 2 samples with dilution factors 20 and 50 Mean
above the range of quantitation to evaluate the possible prozone or hook Inga'mn s 308 64.0 179 440 520
effect and 3 samples with dilution factors 200, 500, and 2000 within the Intra-run % 13.3 9.7 131 10.3 8.9
range of quantitation to investigate the dilution linearity. The UHQC v
sample was frozen at —80 °C overnight, diluted in rat or monkey Intra-run % 7.2 -12.3 -8.7 -4.7 2.8
K EDTA plasma on the day of assay, then processed according to the RE
assay procedure. Five replicates for each dilution factor were tested in 15 233 : 1280 4060 5380
y P : P 271 795 1510 4640 5740

the experiment. To be deemed acceptable, the mean absolute %RE and 243 709 1350 4200 5450
%CV, for at least 2/3 of samples at each dilution factor of the QC ex-
pected within the range of quantitation, were required to be within

(continued on next page)
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Table 2 (continued)

Run LLOQ QC LQC MQC HQC ULOQ
Number 250 ng/mL 750 ng/ 1500 ng/ 4500 ng/ 6000 ng/
mL mL mL mL

Intra-run 249 752 1380 4300 5520
Mean

Intra-run S. 19.7 60.8 118 303 191
D.

Intra-run % 7.9 8.1 8.6 7.0 3.5
Ccv

Intra-run % -0.4 0.3 -8.0 -4.4 -8.0
RE

Inter-Run 226 691 1380 4360 5730
Mean

Inter-Run S. 27.1 56.6 114 359 517
D.

Inter-Run % 12.0 8.2 8.3 8.2 9.0
cv

Inter-Run % -9.6 -7.9 -8.0 -3.1 -4.5
RE

Inter-Run 21.6 16.1 16.3 11.3 13.5
%Total
Error

n 21 20 20 21 21

*No value due to %CV of replicates> 20 % # > 20.0 %RE ## > 25.0 %RE.

+ 20.0 % and < 20.0 %, respectively. The highest acceptable dilution
was defined to be the greatest workable dilution. Dilution linearity data
were given in Table S5 and Table S6 for rat and monkey KoEDTA plasma
method, respectively. Dilution linearity, using dilution factors up to
1:2000 was proven to be valid in both rat and monkey K;EDTA plasma
methods. This assay doesn’t have prozone effect based on the observa-
tion of above the quantitation limit (AQL) values in samples diluted
above the ULOQ and interpolated concentrations in samples diluted
below the ULOQ.

3.5. Stability assessment

Analyte stability was required [31] in the method validation to
demonstrate PYX-201 tAb was intact during the sample collection,
storage, and processing. Accordingly, freeze/thaw stability, bench-top
stability, refrigeration stability, and long-term stability were assessed
in this assay.

To evaluate the stability of PYX-201 tAb during sequential freeze/
thaw cycles (frozen separately at —80 °C and thawed unassisted at
ambient temperature), low and high concentration QC pools were frozen
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for at least 24 h before the first thawing. They were re-frozen more times
for at least 12 h each time and were thawed prior to analysis along with
a set of QCs and calibration standards. To be deemed stable, the mean %
RE at each level (low and high QCs with n > 2 reportable results) were
to be within + 20.0 % of nominal values with %CV < 20.0 % between
reportable results. PYX-201 tAb was found stable for 3 cycles of freeze
(—80 °C) and thaw (room temperature) in rat K;EDTA plasma and stable
over 5 cycles of freeze (—80 °C) and thaw (room temperature) in mon-
key KoEDTA plasma.

To evaluate the stability of PYX-201 tAb in rat and monkey KoEDTA
plasma during sample processing at ambient temperature, aliquots of
low and high concentration QC samples were prepared and frozen at
—80 °C for at least 24 h. Aliquots were then allowed to thaw under
ambient or refrigerated conditions for some duration prior to analysis
along with a set of QCs and calibration standards. To be deemed stable,
the mean %RE at each level (low and high QCs with n > 2 reportable
results) were to be within + 20.0 % of nominal values with %CV < 20.0
% between reportable results. PYX-201 tAb was proven stable at room
temperature for at least 7 h in rat K;EDTA plasma. PYX-201 tAb
refrigeration stability was not evaluated in rat K;EDTA plasma as it was
not needed in the sample analysis. PYX-201 tAb was proven stable at
room temperature for at least 5.25h and stable under refrigerated
conditions for at least 17 h in monkey KoEDTA plasma.

To evaluate the stability of PYX-201 tAb in rat and monkey KoEDTA
plasma during sample storage, aliquots of low and high concentration
QC pools were prepared and frozen in polypropylene tubes at —80 °C for
a period of time longer than the expected duration of preclinical rat and
monkey KoEDTA plasma samples stored in —80 °C freezers and analyzed
with a set of freshly prepared QCs and calibration standards. To be
deemed stable, the mean %RE at each level (low and high QCs with
n > 2 reportable results) were to be within + 20.0 % of nominal values
with %CV < 20.0 % between reportable results. PYX-201 tAb was
demonstrated stable at —80 °C for at least 104 days in rat KoEDTA
plasma and stable at —80 °C for at least 73 days in monkey KoEDTA
plasma.

3.6. Assay robustness and ruggedness

Assay robustness and ruggedness is to test the ability of the assay to
endure random or deliberate changes, and this was verified by the
evaluation of results from a second analyst and/or from a second in-
strument using the same assay in this bioanalytical assay validation
study.
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Fig. 2. Mean and individual concentration-time profiles of PYX-201 tAb by dose group following bolus intravenous administration of PYX-201 in rats. tAb = total
antibody; LLOQ = lower limit of quantification. Solid lines represent mean values and symbols represent individual values.
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Table 3
Summary of primary TK parameters for PYX-201 tAb by dose group in rat
plasma.

Group Dose  Tpax Crnax AUCay AUC;y¢ CcL? t1/2
(Dose) Day () (ug/ (h*ng/ (h*ng/ (mL/ (h)
mL) mL) mL) h/kg)

Group 6 1 0.0830 36.4 1760 1840 1.08 135

(2mg/ 22 0.0830 38.8 1890 NA 1.06 96.9
kg)

Group 7 1 0.0830 113 6120 6550 0.916 133

(6 mg/ 22 0.0830 103 6480 NA 0.925 158
kg)

Group 8 1 0.0830 318 16500 16700 1.20 72.8

(20 mg/ 22 0.0830 302 13900 NA 1.44 63.9
kg)

AUCinf = the area under the concentration versus time curve (AUC) from time
0 extrapolated to infinity; AUCtau = AUC from time O to dosing interval tau; CL
= total body clearance; Cmax = the maximum observed concentration measured
after dosing; NA = not applicable; t1/2 = terminal half-life; Tmax = the time of
maximum observed concentration after dosing.

All TK parameters are rounded to 3 significant figures.

#CLgs is presented for Day 22.

3.7. Assay application

Two preclinical studies 20360771 (A 4-Week Study of PYX-201 by
Intravenous Injection in Sprague Dawley Rats with a 6-Week Recovery
Period) and 20360770 (A 4 Week Toxicology Study of PYX-201 by
Intravenous Infusion in Cynomolgus Monkeys with a 6 Week Recovery)
were successfully supported by this assay. PYX-201 tAb concentrations
in rat and monkey KoEDTA plasma samples were analyzed using this
fully validated bioanalytical assay. Fig. 2 illustrated the mean and in-
dividual concentration-time profiles of PYX-201 tAb by dose group, and
Table 3 summarized primary TK parameters for PYX-201 tAb in rat
K,EDTA plasma by dose group. Fig. 3 illustrated the mean plasma
concentration-time profile of PYX-201 tAb after day 1 and day 22 dosing
by dose group and sex, and Table 4 summarized statistics of primary TK
parameters for PYX-201 tAb in monkey KoEDTA plasma by dose group
and sex.
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4. Conclusion

A robust and fast ELISA bioanalytical assay was developed and
validated in rat and monkey KoEDTA plasma for the quantitation of tAb
from an investigational ADC drug PYX-201 under 2018 U.S. FDA guid-
ance [31]. Calibration range was validated over 250-10,000 ng/mL in
rat Ko;EDTA plasma and 250-6000 ng/mL in monkey KoEDTA plasma.
The inter-day %RE was from —0.7% to 7.0 % with %CV < 15.9 % and %
total error < 16.6 % for all QC samples in rat KoEDTA plasma. The
inter-day %RE was from —9.6 % to —3.1 % with %CV < 12.0 % and %
total error < 21.6 % for all QC samples in monkey KoEDTA plasma.
Dilution linearity for dilution factors up to 1:2000 was verified in this
assay. PYX-201 tAD is stable after 3 freeze (—80 °C)/thaw (room tem-
perature) cycles, being stored at room temperature for at least 7 h, and
being stored at —80 °C for a minimum of 104 days in rat KoEDTA
plasma. PYX-201 tAb is stable after 5 freeze (—80 °C)/thaw (room
temperature) cycles, being stored at room temperature for at least 5.25 h
or refrigerated temperature for at least 17 h, and being stored at —80 °C
for a minimum of 73 days in monkey K;EDTA plasma.

This validated assay has been successfully applied in preclinical
sample analysis to support the PYX-201 U.S. FDA IND submission and
approval (IND 161622). We are currently working on the method
development and validation for PYX-201 tAb in human plasma to sup-
port the ongoing PYX-201 first-in-human clinical trial.
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Table 4
Summary statistics of primary TK parameters for PYX-201 tAb by dose group and sex in monkey plasma.
Group Sex Dose Tmax Crnax AUCioy AUCiy¢ cL? ti2
(Dose) Day (h) (ug/mL) (h*ug/mL) (h*ug/mL) (mL/h/kg) (h)
Group 2 F 1 0.500 22.7 1140 1170 0.913 95.8
(1 mg/kg) M 1 0.500 16.6 772 796 1.31 101
F 22 0.900 17.0 838 NA 1.24 63.5
M 22 1.30 15.6 682 NA 1.48 62.1
Group 3 F 1 0.500 54.6 3020 3150 0.989 118
(3 mg/kg) M 1 1.00 63.8 3620 3760 0.820 111
F 22 0.900 51.9 2740 NA 3.33 70.3
M 22 0.900 52.6 4160 NA 0.725 101
Group 4 F 1 0.500 167 12600 13600 0.781 130
(10 mg/kg) M 1 0.500 197 15700 16500 0.609 111
F 22 0.500 206 12100 NA 1.42 81.2
M 22 0.900 166 14000 NA 0.635 129

AUCinf = AUC from time 0 extrapolated to infinity; AUCtau = AUC from time O to dosing interval tau; CL = total body clearance; Cmax = the maximum observed
concentration measured after dosing; F = female; M = male; NA = not applicable; t1/2 = terminal half-life; Tmax = the time of maximum observed concentration after

dosing.

All TK parameters are presented with mean values and rounded to 3 significant figures.

9CLs; is presented for Day 22.
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