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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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• Secreted

• 1 protein → 200 peptides

• Historical product knowledge

• Not limited in quantities

• NISTmAb as system suitability

• Live cell → Complex material extraction

• “Active ingredient” = membrane protein

• 10,000+ proteins → 106 peptides

• Limited starting material

• No system suitability available 



Steps to enable large-scale proteomics implementation 
for CAR T-cell therapies
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• Enhanced protein extraction

• Scalable to low amounts of 

samples

• Sensitive:

• Number of peptides 

and proteins identified

• Dynamic range

• Reproducible

Required performance 

metrics



Development of IQ/PQ baseline for CAR T-cell analysis
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Simple IQ 

(e.g. peptide/peptide mixture)

Commercial complex digest

(e.g. K562/HeLa)

Sample

Sample + spike in



Evaluating different columns to test selectivity and 
performances

Metrics to evaluate:

•Number of peptide identified

•Types of peptides identified

•Number of peptides quantified

•Quality of quantification (e.g. 
%CV)

→ Use commercial K562 
digest
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Column Vendor
Particle 

size (µm)

Pore size 

(A)

Length 

(cm)

Ek A 3 120 15

PX B 3 300 15

W130-15cm C 1.7 130 15

W130-25cm C 1.7 130 25

W300-25cm C 1.7 300 25
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Vendor C columns provided the most peptide 
identifications
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Peptide identifications are complementary
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Steps to improve the proteomic workflow
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• Sensitive:

• Number of peptides 

and proteins identified

• Dynamic range

• Reproducible



Protein quantification from SWATH® Acquisition
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• 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
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PeakView®

Software



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

Import PQPs Export as .txt file
Merge with 

PepCal PQPs

For each columns

Master library creation

Import merge 
PepCal and 

sample PQPs
RT align data

Export RT 
corrected 

PQPs as .txt

Merge all 
PQPs 

libraries

Process 
SWATH data

Iterate for each column specific library



Steps to improve the proteomic workflow
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• Enhanced protein extraction

• Scalable to low amounts of 

samples

→ Development a model



Developed a biological model: CAR-Jurkat
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Transduce Express Sort & Amplify

o We can obtain 80+% purity after 2 FAC sortings

Before transduction 2nd sorting



Identification and quantification of proteins from Jurkat
cells
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→ ~1,400 proteins quantified
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Relating proteins to cell biology
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Conclusions

1. Identifications for the different columns are complementary

→ Will 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.In process samples for process development/monitoring

3.PQAs identification and possibly control
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and Technology



Acknowledgements

oSchiel’s laboratory

o John Schiel

o Trina Mouchahoir

oKat Yandrofski

oErdem Coskun

o John Giddens

o Josh Powers

oJohn Elliott’s laboratory

oEdward Kwee

oSumona Sarkar

20

oSCIEX

oKerstin Pohl

oMelanie Juba

oDavid Colquhoun

oElliott Jones


