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Staining of CAR T cells, spiked into whole blood, with flow panel “Persistence Persistence_h_01" was used as a model for the analysis of CART cell persistence
Channel Fluorochrome and automated acquisition and analysis using Express Mode “CAR_T_Cell_ and differentiation after adoptive transfer during immunomonitoring (fig. 4).
V1 VioBlue® CD45 CD45 - CD45 CD197 CD45RA CcD27 CD223 CD154 -
V2 VioGreen™ CD4 CD4 - Ig kappa CD4 CD4 CD4 CDh4 CDh4 CD4
B1 FITC CD3 CD3 CD45 CD19 CD3 CD3 CD3 CD3 CD3 CD3
B2 PE CD16/CD56 CAR-DR CD133/2 CD34 CD95 CAR-DR CAR-DR CAR-DR CAR-DR CAR-DR o " o
= MO MO TAD MO  TMD  TMD  TAD  TAD  TAD  TAD Evaluation of donor-dependent variations and
B4 PE-Vio® 770 CD19 - -~ CD20 CD62L CD62L CD279 CD279 CD25 —~ .
R1 APC cD14 cD14 CD34 CD5/CD10  CD45RO CD45RO cD127 CD366 CcD137 _ a utomated Express Mode gatl ng
R2 APC-Vio® 770 CD8 CD8 - Ig lambda CD8 CD8 CD8 CD8 CD8 CD8
Immune_Cell_  CAR_T_Cell_ B Malignant.  CAR_T Cell_ CAR T Cell_ CART CellL CART Cel . AR_T Cell_ CAR_T_Cell_
Express Mode Composition_  Transduction_ Differentiation_ Proliferative_  Exhaustion_ r Staining_
Cells_h_01 Tscm_h_01 - Activation_h_01 .
h_02 h_02 h_01 Ability_h_01  h_01 Control_h_01 F 5
igure coar
1e37cpa-N
. < - [51,11%-# < 142,26%-# <
Full automation of flow data S o U S 1 ke S
, : . : : : . L : o . S NS S
Table 1 depicts antibody panels designed for flow cytometry assays to deter- exhaustion status during cell manufacturing and immunomonitoring. All stain- acquisition and analysis on the S g g
mine the general immune cell composition, CAR transduction efficiency, and ings have been established and tested on leukapheresis and cultured CAR MACSQuant Analyzer 10 3 g ter o
. . . . . . . . . . . . . N N u N
further functional CAR T cell characteristics like differentiation, activation, or T cells for cell manufacturing and on whole blood for immunomonitoring. _ _ _ 8 8 3
* Predefined experiment settings 0 B ey cina :
* Automated sample measurement TA01 el te2  1e3 P01 Ter 12 e TA0 1 el te2 13
» Computational gate adjustment -APC- -APC- -APC-
E}(press Mﬂdes p aH g | CD45R0O-APC-A CD45R0O-APC-A CD45R0O-APC-A
e Full statistics and data export CD4+ CD4+ CD4+
1631CD4-N~ [CD4-CM 1e37CD4aN CD4-CM 1e39cpaN
< :59,7_6%.:-#. .2.9,._._0%_-# < :15,36%—#. . ._6_11%-# < 119,03%-#
Safety: Human error is reduced as much as possible g g 1 S
n n ] n
Convenience: Automation of machine set-up, acquisition, g el o el o
N N N
and data analysis a a 4L a
O O o O
Standardization: No operator variability due to lack of A k At - ]
_ . 101 fel  1e2  1e3 101 tel  1e2  1e3 101 tel  1e2  1e3
* * * ¢ manual intervention
Enumeration of immune cell subsets in leukapheresis e Fo anaieis i entieal mdepndent o
' 1e35CpaN CD4-CM 1e39cDaN 1e39cDaN CD4-CM
d t the user < U731%H#  32,33%# < 1 < 2087%#  [51,92%#
p ro u C S . . . lé 1e24 4 Az s o IO\I 1e2 IC\B 1e2- 57 el
Integration: Can be incorporated in automated workflows 5 ¥ 5 1 5 ]
> J > I >
Data handling: Automated export of flow statistics after g tery g tery o ter
analysis @ | & | ©
o 1: o 1: ) 1:.
Documentation friendly: Quick to integrate into SOPs for ‘1’ M- ? VAR s 8 ? Eal:. Al
rDbUSt anaIVSiS -1 01 1el 1e2 1e3 -1 01 1el 1e2 1e3 -1 01 1el 1e2 1e3
CD45R0O-APC-A CD45RO-APC-A CD45R0O-APC-A
CD45RO-APC-A CD45R0O-APC-A CD45R0O-APC-A
Sample Debris exclusion CD45+ cells CD45+ cells CD3+ cells Sample
10007 = 1000: — i(s ~ - 193: - ——r— .: - 1eSECD3+ cells. = . - 1935 - - - ....._ - — 800;
7501 750 te2- < te2- Zggww Figure 5 shows example plots depicting T cell differentiation in leukapheresis fully automated gating procedure of the Express Mode adapts to each data file
. -] : : S : |- “ . . : : : . . : . .
S 500 S 5o é . - é o) ot products from various donors, processed on different days and run on differ- via pre-defined algorithms, which yields a high level of standardization across
m m 7 ! x ! E . . . ofe . ofe
yso. »so] " S " ool ent MACSQuant Instruments to evaluate sample-to-sample variations. The samples, lacks operator variability, and ensures full reproducibility.
| - : 100
0 250 500 750 1000 CH81 e e tes 1e3 ) 250 12 1e3 0 0 B0 00150 BOBEHOGHE0
FSC-H CD45-VioBlue-H CD56-PE/CD16-PE-A CD56-PE/CD16-PE-A HDR-T
Viable cells CD3+ cells T cells
1e31CD3+ cells - 1e3 T cells  INKT cells 1637CD8+ T celldCD4+ CD8+ T cd Cell type Defined population Cells/ L Count [%] among
] ; s 1 viable CD45+ .
<
< < E Sample all acquired events 1887.18 376494
o O 2 Debris exclusion FSC small events excluded 1887.18 376494
= = 3 CD45+ cells CD45+ 1787.33 356575
ey ey 71 o Viable cells CDA45+ 7-AAD- 1739.30 346992
5 5 1 I CD3+ cells CD45+ 7-AAD- CD3+ 950.63 189652 54.66
i [a) CD3- cells CD45+ 7-AAD- CD3- 788.67 157340 45.34
1 o T cells CD45+ 7-AAD- CD3+ CD56- CD16- 899.85 179521 51.74
et . 07 1 NKT cells CD45+ 7-AAD- CD3+ CD56+ CD16+ 50.78 10131 2.92
TR -1 | LA P A A - m - CD4+ cells CD45+ 7-AAD- CD3+ CD56- CD16- CD4+ CD8- 578.33 115377 33.25
250 101 el de2 el 101 el de2 el CD8+ cells CD45+ 7-AAD- CD3+ CD56- CD16- CD4- CD8+ 284.25 56708 16.34 . . . . ) . ) ) ) ) . L o
CDS6-PE/CD16-PE-A CD4-VioGreen-A CDa+ CDB cells CDASw T-AAD- CD3+ CDSE- OD16- OD4+ CDB+ oA e 0.39 Elaborate flow assays specifically designed for CAR T cells, run with specific patient immunomonitoring. This will help with establishing complex individu-
CD3- cell CD14- CD19- cell onocytes + 7-AAD- CD3- + . ) . . . . . . . . . . .
Sy 1000 Eosrepre NGRGFFE™|  Immune_Cell_Compositon_h_02 B ools CDA5- 7-AAD- CD3. CD1o- Mooz 210 %533 CAR detection reagents, high-quality recombinant antibodies, and fully auto- alized therapies and will enable us to understand in greater detail the pheno-
] :,:r‘ S 3 211.7.1941400 Neu_trophi_ls CD45+ 7-AAD- CD3- CD14- CD19- CD56+ CD16+ SSC _hi 118.49 23638 6.81 . . . . . . .
. 750] o Eosinophils e CD45+ T-AAD- CD3- CD14- CD19- CDS6- CDIE- SSC i by 0:20 mated flow analysis, provide a robust assessment of cell manufacturing and typic changes occuring throughout the life time of a CAR T cell.
O -00-09_. .
% ; 5007 Sample ID: Defined population Cells/ pl Count [%-#]
3 ’ oo 170809-0r_CD19_PaneiA Viabilty of CD3+ cells  CD45+ CD3+ 7-AAD- among CDA5+ CD3+ 95063 189652 97.99 Unless otherwise specifically indicated, Miltenyi Biotec products and services are for research use only and not for therapeutic or diagnostic use. The CliniMACS® System components,
| Description: 76 CD3Inviable CDAST - CDASY T-AAD- CD3+ among CDAS TAAD- 8063 oees 5460 including Reagents, Tubing Sets, Instruments, and PBS/EDTA Buffer, are designed, manufactured and tested under a quality system certified to ISO 13485.
A T [ o_H' L, In the EU, the CliniMACS System components are available as CE-marked medical devices for their respective intended use, unless otherwise stated. The CliniMACS Reagents and Biotin
CD19PEVIO770.A CDB6.PE/CD16.PEA Conjugates are intended for in vitro use only and are not designated for therapeutic use or direct infusion into patients. The CliniMACS Reagents in combination with the CliniMACS System
are intended to separate human cells. Miltenyi Biotec as the manufacturer of the CliniMACS System does not give any recommendations regarding the use of separated cells for therapeu-
tic purposes and does not make any claims regarding a clinical benefit. For the manufacturing and use of target cells in humans the national legislation and regulations — e.g. for the EU the
Directive 2004/23/EC (“human tissues and cells”), or the Directive 2002/98/EC (“human blood and blood components”) — must be followed. Thus, any clinical application of the target cells
is exclusively within the responsibility of the user of a CliniMACS System.
In the US, the CliniMACS CD34 Reagent System, including the CliniMACS Plus Instrument, CliniMACS CD34 Reagent, CliniMACS Tubing Sets TS and LS, and the CliniMACS PBS/EDTA Buffer,
Staining of cells from a leukapheresis product with flow panel “Cellular compo- the starting material (fig. 2). Using the same panel on the final cellular product is FDA apprqvgd; all oth_er products of the CliniMACS Product Line are available for use or]Iy unqler an a!oproved Investigational New Drug (IND) application or Investigational Device Exemp-
ition” and d o g Ivsi i E Mode “I I d £ cellular i . d £t T cell tion (IDE). CliniMACS MicroBeads are for research use only and not for human therapeutic or diagnostic use.
sition” and automated acquisition and analysis using Express Mode “Immune_ allowed assessment of cellular impurities and quantification of T cells. In the US, the CliniMACS Prodigy® T Cell Transduction Process is available for research use only.
Cell_Composition_h_02" allowed quantification of various cellular subsets in CliniMACS, CliniMACS Prodigy, MACS, the MACS logo, MACSQuant, Vio, VioBlue, and VioGreen are registered trademarks or trademarks of Miltenyi Biotec GmbH and/or its affiliates in

various countries worldwide. Copyright © 2019 Miltenyi Biotec GmbH and/or its affiliates. All rights reserved.



