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Introduction: Biosimilars for therapeutic antibodies contain identical variable . . . . . c e . . . .
sequences to those of FDA-approved antibodies. Produced as recombinant N297A BIOSImllarS fOr ﬂOW Cytometry NA/LE Wlldtype BIOSImIIarS for funCtlonaI InVEStlgatlonS
proteins, BD research-grade biosimilars are available as wildtype hulgGl Fc A) Biosimilars on Lysed Whole Blood B) Biosimilars on PBMC A) Functional assays B) CDC k||||ng comparisons |
biosimilars, in no-azide/endotoxin-free (NA/LE) format; and as reengineered Heat Inactivated
molecules (N297A) to further reduce Fc receptor interactions, presented in L 2 Ug 1ug 0.5ug 0.25 ug Trastuzumab Biosimilar Rituximab Biosimilar HER2+ tumor cell growth inhibition , 2% Hu Serum 25% Hu Serum
fluorescent conjugated options. Both types can be used to model aspects of S, ' 1 g (A647), 0.25 ug (PE), 0.25 ug 28 g = WP o jo1.6 8.43
antibody therapies in use today. Methods: Different biosimilar formats (wildtype g g s s s ] . 25% Hu Serum g I= f
and N297A) of Rituximab, Trastuzumab, Adalimumab, Infliximab and 8 § ’ ’ ’ g 20_: -_:E_\ I R, 1 ERL !
Obinutuzumab were selected to exemplify their use in flow cytometry (FCM) [ _4c_,>5$ E N . HueGL o *E ) X M "’
staining protocols, and colorimetric functional assays. Human blood cells (PBMC ® E E . _._Trajtuzumazp = B e
and LWB) were used for surface and intracellular staining for FCM. Human cell lines g < o 1 Biosimilar B U o
(SK-BR-3, HUT-78 and L-929) were used for functional assays: proliferation, 5 o 3 s 3 3 _ T E ks
adhesion and viability to TNF-induced cytotoxicity (colorimetric, MTT). Cell killing ‘g z ’ ’ ’ e ' § 1=
assays by FCM used human Daudi cell line for Complement-Dependent Cytotoxicity - " Antibog; Conc. (E\oé/ml) " E éu
(CDC), and PBMC for Direct Cell Death (DCD) and Antibody-Dependent Cell- < ! 8
mediated Cytotoxicity (ADCD). SK-BR-3 cells were used to identify non-competing K ’ : _
. L . = Adhesion blockade
antibody clones by FCM. Results: N297A biosimilars for direct fluorescent FCM _ 00 7_AAD .
exhibit reduced background binding and clarify the identification of therapeutic L g T ) . . g
target cell subsets; N297A bound to their secreted target (TNF) in its soluble = § 2 % 52 5 C) DCD k||||ng Comparisons
(intracellular) and cell-associated (membrane) states. Wildtype biosimilars in NA/LE § = é%
format permit mechanism-of-action studies and functional assays through different 0 <3 " o Voo Sosma No Ab Control Obinutuzumab Rituximab Isotype Fontrol
methods. Conclusion: Research-grade biosimilar antibodies enable multiple ® 8§ 25 ] "j0.020 ° fjots | ootz "Yo.0r0 oom "jooes  660ES
avenues of research on therapeutic antibodies and empower translational :E: < ) ) . °\°§ IR d,
medicine. 3| g ¢ C) New HulgG1 Isotype Controls 2 o A |
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Blockade of TNF-induced cell death
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Lysed Whole Blood (LWB) and PBMC Staining 2 @ @ % = £ 07 A _ o
Whole blood from healthy donors was treated with BD Pharm Lyse™ Lysing Buffer (Cat# E . . E ETT e No Ab Control Obinutuzumab Rituximab Isotype Control
555899) to remove erythrocytes. PBMC were isolated using Ficoll-Paque™ PLUS (GE " 5 0.6 —&— niximas « Actnomyen 0 « s 0077 011 0.005 0.23
Healthcare™) gradient centrifugation. Resulting samples were stained with the following 0 " AclnomyenD +TNFa . . .
Biosimilars: Rituximab, Rituximab297 (Cat# 570361), Trastuzumab, Trastuzumab297 (Cat# o < - = © 947 e | | |
756616/567979) or Isotype Controls: X40.hulgG1N297A (Cat# 756231/569961), Mouse 1gG1, %D 3 3 3 § 3 0.45 o g : : |
Kk MOPC-21(Cat# 554680), or human IgG1, k (all conjugated to the indicated fluorochromes) § @ @ @ b g g T e — 8 el 187 T4
for 20-30 min at RT in BD Pharmingen™ Staining Buffer (Cat # 55465), followed by washing, S . .. . b R 10-2 10° 102 104 ’ ’ )
addition of 7-AAD or DAPI, and flow cytometric analysis. i e s it B M T T Antibody Conc. (ng/ml) CD19 >
BV421 Antibody > g
Functional Assays for NA/LE Biosimilars Figure 2 Functional assays and MOA comparisons using NA/LE Biosimilars. (A) Functional Assays. Trastuzumab, Vedolizumab,
For measuring Trastuzumab Biosimilar inhibition of tumor cell growth, Human SK-BR-3 cells Figure 1. Human IgG1 Fc N297A mutant Biosimilars for flow cytometry. (A) Lysed Whole Blood (LWB) or (B-C) PBMC were stained with thgl  Adalimumab, or Infliximab Biosimilars were used in assays for (top to bottom): SK-BR-3 growth inhibition, HUT-78 adhesion
\Iiver'?t;e;’f/d&/v:h e'th‘;r '?‘Ir_'lf'ed Ni/tzgyﬂin;ggéézcgsﬁypi Cont“;)' |(3C_at# 5?96?:51? indicated wildtype or N297A mutant hulgG1fluorochrome-conjugated Biosimilars or Isotype Controls. Dot plots display side scatter on thell  blockade, or inhibition of L929 TNF-induced cell death. (B-D) MOA Comparisons. The MOAs of Rituximab and Obinutuzumab
drime Hman Anti-numan £r 2| ) Trastuzumab Biosimilar (Ca y-axis vs. antibody staining on the x-axis. CD20 Biosimilars were compared in 5h complement-mediated lysis (CDC), 2h depletion (Direct Cell Death, DCD), or 72h B cell

569599) for 1 week. Proliferation was measured by colorimetric MTT Assay (ATCC Cat # 30-
1010K). For adhesion assays, ELISA plates were coated with hMAdCAM-1-Fc and blocked

depletion (ADCC+DCD, gated on 7-AAD-negative) assays analyzing fresh PBL.

with BSA. HUT-78 cells were pre-treated with NA/LE Anti-Integrin a,f3, Vedolizumab
Biosimilar (BD Cat# 571605) or Purified NA/LE Human IgG1, k Isotype Control (BD Cat#
569605) for 15 min. before adhesion at 37°C for 90 min., followed by gentle washing. . . . . 1 1 .
Relative numbers of adhered cells were quantified by O.D. after addition of MTT. To InVEStlgatlng target Iocallzatlon AnaIVZIng target mOdUIatlon COnCI USIOnS
measure Adalimumab and Infliximab Biosimilar neutralization of cytotoxicity induced by B
Human TNF, L-929 cells (ATCC® CCL-1™) were cultured with BD Pharmingen™ Recombinant . A) Trastuzumab Biosimilar non-com peting clones
Human TNF protein (BD Cat. No. 554618 at 0.3125 ng/ml), the metabolic inhibitor A) Intracellular Stammg
Actinomycin D (ThermoFisher™ Cat# A7592 at 0.5 pug/ml), and Purified NA/LE Human Anti- Neu24.7 Stainin - o . . .
) . : g 24D2 Staining Trastuzumab Staining
Human TNF (Adalimumab or Infliximab Biosimilar) antibodies for 24 hours and analyzed Adalimumab Infliximab In thIS WOrk, We have Shown examples Of appllcathnS
using the above MTT assay. Biosimilar Biosimilar sotype 3 for research-grade biosimilar antibodies produced as
Cell Killing Assays ™ | o | Pre-block ¢ . i - recombinant proteins and available in no-
To measure Complement-Dependent Cytotoxicity (CDC), Daudi cells (ATCC® CRL-213™) were +Protein 5 \ . : .
treated with 1.25 pg/ml of Purified NA/LE Human 1gG1, k Isotype Control (Cat# 569605), Transport 3 2 T ” ” aZIdE/endOtOXIH free (NA/LE) format for functional
Rituximab Biosimilar (Cat# 569496), or Obinutuzumab Biosimilar (Cat# 570921), in the Inhibitor  * : ) L L investigations and as reenginee red molecules (N297A)
presence of 25% normal or heat-inactivated Human serum as indicated at 37°C for 5 hours. Neu24.7 - s . s . .
Harvested cells were pelleted and resuspended in BD Pharmingen™ Stain Buffer (Cat# Pre-block L. . L - for direct fluorescent flow Cytometry. In su mmary, our
554656). BD Via-Probe™ Cell Viability 7-AAD Solution (Cat# 555815/555816) was added to i T T i
cells before flow cytometric analysis. To measure Direct Cell Death (DCD) or Antibody- > T S P o resu |tS ShOWEd )
dependent Cell-mediated Cytotoxicity (ADCC)+DCD, Human PBMC from healthy donors were
treated with 1.25 pg/ml of Purified NA/LE Human 1gG1, k Isotype Control (Cat# 569605), 24D2 : : ] : ] : .
Rituximab Biosimilar (Cat# 569496), or Obinutuzumab Biosimilar (Cat# 570921) at 37°C for 2 B) Su rface Staining Pre-block f . f . f . - N297A formats Of RItUXI mad b d nd Tra stuzuma b
hours (DCD) or 72 hours (DCD+ADCC). Cells were stained with FITC CD19 (BD Cat# 555413), . 5L 5L - 3 e ‘i : :
PE CD19 (BD Cat# 555412), or BUV395 CD3 (BD Cat# 563546). 7-AAD or DAPI was added P A .. oA biosim I|E.:'|r.S exhi bl.ted red UC?d baCkgrou nd bindi ng
before flow cytometry. - h and clarified the identification of target cell subsets
e LI : Trastuzumab g g .
Human TNF Localization No Inhibitor . : Biosimilar 3 : : In Iysed whole blood and PBMC by FCM.
Human PBMC from healthy donors were stimulated with Phorbol 12-Myristate 13-Acetate . : Pre-block £ ° P P
(PMA; Sigma P8139; 50 ng/ml) and ionomycin (Sigma 19657; 1 ug/ml)for 5 hours at 37C. BD 5 5 . e ] o
GolgiStop™ Protein Transport Inhibitor (Cat. No. 554724) was added for intracellular staining ) ° HER'DSZ S ° ° - N297A formats of Adalimumab and Infliximab
conditions, and TAPI-1 (20uM) acetate salt (Sigma SM0739-1MG) was added to indicated o p—_ g . . .
surface staining samples. After stimulation for intracellular staining, PBMC were stained o] o . _ bOU nd to thelr Secreted ta rget (TN F) In Its SOIU ble
with FVS 510 (BD Cat. No. 564406), fixed with BD Cytofix™ Fixation Buffer (Cat. No. 554655), +Inhibitor of TNF B) Trastuzumab Biosimilar-induced HER-2 downregulation (intracellular) and cell-associated (membrane)
and permeabilized with BD Perm/Wash™ Buffer (Cat. No. 554723). Surface and intracellular cleavage < : ] ]
staining conditions were stained with BD Pharmingen™ Alexa Fluor™ A647 Adalimumab297 : 2 B states in PBMC usi Ng FCM.
Biosimilar (Cat# 569793) or Infliximab297 Biosimilar (Cat# 570532), or Isotype Control Alexa .. E f8  Secondary
Fluor® 647 Human IgG1 (N297A), k (Cat No. 569794). DAPI solution was added before flow n 24D2 (HER2) staining after W Secondary alone
Trastuzumab treatment E . . . e .
cytometry. TNF = *7 - Different wildtype biosimilars in NA/LE format
HER2 Levels after Trastuzumab Biosimilar Treatment ST . — were used for mechanism-of-action studies and
To identify HER2 mAb clones that do not compete for binding with Trastuzumab, SK-BR-3 ' Surface Stain HER?2 R . . .
cells (ATCC® HTB-30 ™) were harvested with TrypLE™ Express Enzyme (Gibco® LifeTech 60 1 + Adlimumab #TACTInhibitor functional dSsdays th rough different methods using
Cat#12604021) and pre-treated with Purified NA/LE anti-Human HER2 Trastuzumab g 2 Infliximab : - cell lines and PBMC.
Biosimilar clone Trastuzumab (BD Cat# 569599) or Purified NA/LE Human 1gG1, k Isotype Z = 60000 - ';;a:::;:xa“
Control (BD Cat# 569605) for 15 min at RT, before staining by addition of BV421 X40 Isotype § E’ ™1 msecondary alone
(BD Cat# 562438), BV421 24D2 (BD Cat# 566458), PE MOPC-21 (Cat# 554680), or PE NEU Z HER2 downregulation g ] ) PRI . :
24.7 (BD# 340879). Pre-treatment antibodies were used at 20x concentration of staining = 20 ] Surface Stain summary S 20000 ¥ NA/LE Trastuzumab biosimilars was used to Identlfy
antibodies. To measure HER2 surface levels post-treatment, SK-BR-3 cells were treated with - 10000 1 . non-com petlng d ntlbOdy clones suitable for
10 pg Purified NA/LE anti-Human HER2 Trastuzumab Biosimilar clone Trastuzumab (BD Cat# ’ . . .
569599) or Purified NA/LE Human IgG1, k Isotype Control (BD Cat# 569605) +/- anti-mouse a aSSESSIng ta rgeted mOdUIat|On Of HER2 in SK'BR'3
secondary antibody at 37°C for 44 h. Cells were harvested and stained as above for HER2 Ce”S using FCM
lr;scl)régugt:iior Isotype antibodies and analyzed by flow cytometry for possible HER2 Figure 3. PBMC were stimulated with PMA/lonomycin in the presence (A) or absence Figure 4. (A) SK-BB-3 ceIIs.weret pre-blocked w?th NA/LE Trastuzumab Biosimilar (filled)
' (B) of the protein transport inhibitor Monensin for intracellular or surface staining, or Isotype (open lines) to identify nfc;n-competmg HER2 clones; neither 24D2 nor

: T : hihi Neu24.7 clones appeared grossly affected by Trastuzumab Biosimilar binding. (B in di -
Flow Cytometry and data analysis were performed by BD LSRFortessa™ X-20 Cell Analyzer respectively. For surface TNF staining, some samples were treated with an inhibitor of A . o p.p f HERZ byT yb . . h . g . |,f ) BD flow cytometers are Class 1 Laser Products. For Research Use Only. NOt for use in diagnostic or
and BD Flowjo™ Software; further data analysis was performed by GraphPad Prism™ surface TNF cleavage (TAPI-1). For both intracellular and surface TNF staining, otential modulation o y lrastuzumab was investigated by treating wit therapeutic procedures. BD, the BD logo a're traden?arks of Becton, Dickinson anc.l Company. All
coftware. Adalimumab or Infliximab Biosimilar or Isotype control was used. *p-value < 0.0003 Biosimilar and secondary antibody for 44h, followed by staining for HER2 with a non- other trademarks are the property of their respective owners. © 2024 BD. All rights reserved.
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