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The role of NIST Iin advancing biomanufacturing
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What are CAR T-cells?

Tumour cell

Linker
| scFv — |
- ~ Cell
. N
WA ¢k o // Tumour death
Antibody .- |7 // < antigen ]
: |8 ! ¢ 7
Hinge or spacer— : | S T
e gy Antigen Perforin f y
Transmembrane! recognition pore o
domain ) VT 1
Co-stimulatory "%, ™,
domain °
CD3C | '. _—\‘\
Perforin and o
Co-stimulatory Signalling grlanzyme o
signalling cascade teredat
Transcription of T cell ) % 4%
W) M) M) ) —— effector function (IL-2, CAR

proliferation, cytotoxicity) Tcell §1

Larson, R.C., Maus, M.V., Nat Rev Cancer, 21, 2021

Engineered T-cells to target
circulating cancer cells
« Autologous: T-cell from the
patient
» Allogenic: T-cell from a
donor

5 FDA approved therapies (all
autologous)
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Opportunities and challenges for proteomics on
CAR T-cells
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Expanding MAM principles to CAR T-cell therapies
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Protein quantification from SWATH® Acquisition
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Implementing DIA/SWATH-MS for Cell
Therapies

{@ Control Strategy

{@ Generating PQPs

)
€ SWATH-MS Measurements
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Establishing an instrument performance
gualification
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Technical Variability and Devising Method Control

Sample Preparation \

Protein extraction Peptide Mixture

Commercial
complex digest
(e.g., K562 digest)

Jurkat

Mass deviation Identifications

Spray stability,

Mass Spectrometry

MATERIAL MEASUREMENT LABORATORY



Instrument and measurement control design scheme
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Some specific values for the simple: PepCal Mix

' B e Py Sy Y
. —
3 1 4 £ 21 4 e o
7 8 . [ ]
1071 ; | S T STNERRL. TR Biissssinsausaanamia Besatia
- 4 3 = 20- ° °
g 2 - g 0 (1’ . ®
o - i K 19 -
[ ‘ 2 . B - B e R
E ll 1 1 1 1 1 1 1 1 1 1 1 1 1
1- ;
& °
o ®
106_ E s <~ 3.8- ®
r 0 L~ T T T x om0 O e s s s s g s o e e !———. —————
i =~ 3.6 e 3 °
© 50 50.5 51 > o °
o RT AN G 3.4 1 . °
< -y (14
e D19 b wssnsnnssnnunsssennsnsntsnnnsnnBASSA RN NS A SR SR RA SRS AN RARE SRRSO A RR S SN AR SRS RS R A mS N RS SR TR S
A ’ 1 1 1 1 1 1 1 1 1 1 1 1 1
/’ 3.5 -
i = ® L
105- o 3-
; ,"‘ , W 26 °
5 - 2trmcmmn- ;""‘""""""""""" """""" ."'; """
. S5 ¢
i "’ R AR S . ..............................
,' 1 1 1 1 1 1 1 1 1 1 1 1 1
b7 9\ S F S 0 » ,{), 519‘ N 9'\ & N ',{b
i '\Q '\Q N’ " N’ N’ N’ N’ N’ 3 \Qb‘ '\'Qb‘ \Qb‘ '\Qb‘ '\'Qb‘
104 - — , ————rr— O NI S S S, . o . S S, T, A »
0.01 0.1 1 10 100 D A A R A S DA S, DA DA
' ' Date
Conc. (nM)

Lombard-Banek, C., et al., in preparation, 2021

MATERIAL MEASUREMENT LABORATORY



Some specific values for SWATH® on K562

L
107 107 . ’
6 b .
10 —
b 2 108 T o ( X , ? ’
“on 10°
c D100 ®¢b000
8 1o =
[= 10 ‘ ‘ ‘
103 O 3
w R SSSS S RIS TR Sy
Yo
AR AR TR A AR TR o AR LA O
10t EFF PHRLIRT N TSP
0 1000 2000 3000 4000 Gene Name
Prot. Rank

Lombard-Banek, C., et al., in preparation, 2021
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Extracting information from SWATH-MS
data

{@ Generating PQP Libraries --ﬂ
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General workflow for SWATH-MS data interpretation
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Protein identification and guantification from
SWATH® data: Generation of PQPs
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[w] 3|splP43327|FAS_HUMAN Fatty acid synthase 0S=Homo sapiens OX=9606 GN=FASN PE=1 SV=3
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13 splP42704LPPRC_HUMAN |Leucine-rich PPR metif-containing protein, mitochondrial 0S=Homo sapiens OX=9606 GN=LRPPRC PE=1 5V=3 4000 EERA lksses
14|splP49792|RBP2_HUMAN |E3 SUMO-protein ligase RanBP2 0S=Homo sapiens OX=9606 GN=RANBF2 PE=1 SV=2 é 6018310 (2)
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[v] 3|INQVFHGSCICAM]ITEGNELTK 3 99( 36843.37 36.39 36.40| 1480 7.3 6.7 -1000
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Example of SWATH-MS measurements
for a CAR-T model

)
€ SWATH-MS Measurements
G

MATERIAL MEASUREMENT LABORATORY

~

- A.‘:-Z
J
JANY




CAR-Jurkat model to advance analytics
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Example of SWATH-MS measurements
of CAR-Jurkat cells
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Coverage of the CAR protein with
targeted peak extraction

MALPVTALLLPLALLLHAARPDIQMTQSPSSLSASVGDRVTI TCRASQDVNTAVAWYQOK

PGKAPKLLIYSASFLYSGVPSRFSGSRSGTDF TLTI SSLQPEDFATYYCQQHY TTPPTFG

QG TKVE IKGGGG SGGGGSGGGGSEVQLVE SGGGLVQPGGSLRLSCAASGFNIKD TY THWV

RQAPGKGLEWVARIYPTNGY TRYAD SVKGRF TT SAD TSKN TAYLOMN SLRAED TAVYYCS

RWGGDGFYAMDYWGQGTLVIVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHT

RGLDFACDFWVLVVVGGVLACYSLLVIVAFITIFWVRSKRSRLLHSDYMNMTPRRPGP TRK

HYQPYAPPRDFAAYRSRVKF SRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPE

MGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKD TYDAL

HMOALPPR

37.7% sequence coverage
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Conclusions

1. We have established a measurement control strategy to collect large
scale proteomic data for cell-based biotherapeutics

2. PQP-based data analysis is similar to MAM to extract information
from RAW data

3. SWATH-MS measurements of CAR-Jurkat showed broad dynamic
range and possiblility to identify/quantify the CAR protein

- Identification of the CAR protein with ~38 % coverage from large scale data.

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