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What are CAR-T cells therapies?
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Expanding MAM principles to CAR T-cell therapies
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Live cell > Complex material extraction
“Active ingredient” = membrane protein
10,000+ proteins = 10° peptides
Limited starting material

No system suitability available

é
EE —
8. 23
= —
——————
= ¢ &
—,
_—
° ° °

107677




Steps to enable large-scale proteomics implementation
for CAR T-cell therapies
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Development of IQ/PQ baseline for CAR T-cell analysis

(a) @c1 —— Samples _
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Evaluating different columns to test selectivity and

performances
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Metrics to evaluate:

Number of peptide identified
Types of peptides identified
Number of peptides quantified

Quality of guantification (e.g.
%CV)

- Use commercial K562
digest



Vendor C columns provided the most peptide
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PX

Peptide identifications are complementary
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Steps to improve the proteomic workflow

(a) Sample Preparation

Proteins
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(b) Data Acquisition
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Separate MS1 MS2 Identification
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Pathway Analysis
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Protein quantification from SWATH® Acquisition

A

* Low number of missing values

 High dynamic range |
* Provides a library for future £
targeted assays




Protein identification and quantification from SWATH®
Acquisition data: Generation of PQPs

‘@ XIC from 23200820_CL...iar3 smoothed, y7(1)

SWATH™ Processing  D*0%0" ™ 17:4% (6370 o 6510) or 12170 targted popkdes < 1.0% FOR twsshokd ver .. Zsé
Current Sample: [TIC from 20200820_CLO04_SWATH-K562-1ug_2 wiff (sample 1) - Sample013 n > A
£ 10000 /
Proteins Show Selected Only ~ Text Search: ‘ | 8 /) 7\
N Accession Name g / E \ /" ‘A“‘
1/splP78527IPRKDC_HUMAN DNA-dependent protein kinase catalytic subunit 0S=Homo sapiens OX=3606 GN=PRKDC PE=15V=3 g o B2 57 E BB\
2|splQ14204IDYHC1_HUMAN |Cytoplasmic dynein 1 heavy chain 1 0S=Homo sapiens 0X=9606 GN=DYNC1H1 PE=1 SV=5 55 5
3|splP43327|FAS_HUMAN Fatty acid synthase 0S=Homo sapiens OX=9606 GN=FASN PE=1SV=3 T|me m | n
4 splQ15149|PLEC_HUMAN | Plectin 0S=Homo sapiens 0X=9606 GN=PLEC PE=1 SV=3 -
5 splQ92616IGCNT_HUMAN |elF-2-alpha kinase activator GCN1 OS=Homo sapiens OX=9606 GN=GCN1 PE=1 SV=6 j“" Eht -vhkho-aanilBq S0 T
6 splP21333|FLNA_HUMAN  Filamin-A OS=Homo sapiens OX=9606 GN=FLNA PE=1 SV=4 . Spe(:trum from 2020_082 2 '6) Of 581 '2 to 602'4 ;
7 splQ8Y490(TLN1_HUMAN | Talin-1 0S=Homo sapiens OX=9606 GN=TLN1 PE=15V=3 588.8171 (2)
8 splGOOET0ICLHT_HUMAN | Clathrin heavy chain 1 0S=Homo sapiens OX=9606 GN=CLTC PE=1 SV=5 7000 *601.3327 (2)
9 splP35579IMYHI_HUMAN | Myosin-9 OS=Homo sapiens OX=9606 GN=MYH3 PE=1 SV=4
10|splQ6P2Q3IPRPE_HUMAN |Pre-mRNA-processing-splicing factor 8 O0S=Homo sapiens OX=9606 GN=PRPF8 PE=1 SV=2 6000
11 splO756431U520_HUMAN U5 small nuclear ribonucleoprotein 200 kDa helicase OS=Homo sapiens OX=9606 GN=SNRNP200 PE=1 SV/=2 5000 i—
12|splQ5T4S7IUBR4_HUMAN |E3 ubiquitin-protein ligase UBR4 OS=Homo sapiens 0X=9606 GN=UBR4 PE=1 SV=1
13 splP42704|LPPRC_HUMAN | Leucine-rich PPR motif-containing protein, mitochondrial 0S=Homo sapiens 0X=9606 GN=LRPPRC PE=1 SV=3 4000 fai il (2)1 +599.8208 (2)
14|splP49792|RBP2_HUMAN |E3 SUMO-protein ligase RanBP2 0S=Homo sapiens OX=9606 GN=RANBF2 PE=1 SV=2 é 601.8310(2)
15 splP07814|SYEP_HUMAN | Bifunctional glutamate/proline—tRNA ligase OS=Homo sapiens OX=3606 GN=EPRS1 PE=1 5V=5 2 3000 6452424 (1)
7| ar o naccammna i Lmass i A AR e o AV ARAA M ARAAA A 4 e A & .g 5000 *235,1546 (1) "6183497(1-9)36483‘%)324903(1)
o= 497.2539(2) i .
Peptides Text Search | m ﬂ m g 2631507 (1) 'gg;f;g;‘q; P e a kVI eW®
] Rank Peptide Sequence Charge = Confidence | Intensity ~Expected RT | Parentm/z = Observed RT | Score = FDR | % Gaps 1000
1|LACICAMIDVDQVTR 2 99| 57269.75 25.70 588.79 2546 4760 0.0 0.0 U S OftW a r e
2|LQETLSAADR 2 99| 48011.73 25.30 55229 2506 4817 00 6.7 0
3|INQVFHGSC[CAM]ITEGNELTK 3 99| 3684337 36.39 683.00 3640, 1480 13 6.7 _1 000
4 |WC[CAMJAHTNVELK 3 99| 3304168 3157 419.87 27.26| -1.973| 929 200 >
5|LGLPGDEVDNK 2 99| 32400.85 31.38 578.80 31220 3.068 0.0 200
6 SLGTIGQC[CAMICICAM]DAIDHLC[CAMIR 3 93 314961 4492 682.98 4489 2940 0.0 6.7 500 1 000

Mass/Charge, Da

11



Column W300-25cm led to more sensitive guantification
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Column W130-25cm led to more reproducible protein
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Building a master library for SWATH® Acquisition
based quantification using NIST developed tools

MOLECULAR .
& CELLULAR
PROTEOMICS

Technological Innovation and Resources

SWATH Mass Spectrometry Performance Using Extended Peptide MS/MS Assay
Libraries

ess
data

Jemma X. Wu, Xiaomin Song, Dana Pascovici, Thiri Zaw, Natasha Care, Christoph Krisp and Mark P. Molloy &
Molecular & Cellular Proteomics July 1, 2016, First published on May 9, 2016, 15 (7) 2501-2514; https://doi.org/10.1074/mcp.M115.055558

Iterate for each column specific library



Steps to improve the proteomic workflow

(a) Sample Preparation
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Developed a biological model: CAR-Jurkat
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o We can obtain 80+% purity after 2 FAC sortings

16



Identification and quantification of proteins from Jurkat
cells

S-Trap sample preparation
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Relating proteins to cell biology

I Cvtosol
GOTERM_BP_DIRECT Wnt signaling pathway, planar cell polarity pathway RT m
GOTERM_BP_DIRECT antigen processing and presentation of exogenous peptide antigen via MHC class I, TAP-dependent RT =
GOTERM_BP_DIRECT mRNA export from nucleus RT m
GOTERM_BP_DIRECT RNA export from nucleus RT =
GOTERM_BP_DIRECT positive regulation of ubiquitin-protein ligase activity involved in regulation of mitotic cell cycle transition RT =
GOTERM_BP_DIRECT mRNA 3'-end processing RT =
GOTERM_BP_DIRECT anaphase-promoting complex-dependent catabolic process RT m
GOTERM_BP_DIRECT tRNA aminoacylation for protein translation RT »
GOTERM_BP_DIRECT T cell receptor signaling pathway / RT m
GOTERM_BP_DIRECT tricarboxylic acid cycle RT »
GOTERM_BP DIRECT stimulatory C-type lectin receptor signaling pathway RT m
T biological phase
locomotion
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Conclusions

1. ldentifications for the different columns are complementary
- WiIll be used to expand our master library

2. Based on overall performance metrics the 25 cm columns are best suited
for our analytics

— W300-25cm will be chosen for future studies

3. Jurkat provided promising preliminary data

4.CAR Jurkat will be used for future application of our method:
1.MQAs assessment
2.1n process samples for process development/monitoring
3.PQAs identification and possibly control

Disclaimer: Instruments identification is not intended to imply recommendation or endorsement by the National Institute of Standards
and Technology
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