Monitoring for Cleavage of
Linker (Heavy Chain)

e mAb material provided
e Spiked into serum and detected by
immunocapture LC-MS
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Clipped species calculations: Single Heavy Chain

Clipped species (mAb) has 1.6 fold higher instrument
response than unclipped species (mAbdAb) for single
and mixed species below 7000 ng/mL in assay:

“Clipped (corrected response)”

Final single heavy chain calculations are determined by

Unclipped (raw response) + Clipped (corrected response) = Total response

% of single heavy chains clipped

Clipped (corrected response) / Total response = % clipped
(single heavy chain)

Single Heavy Chains Clipped to mAb Heavy Chain
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Intact LC-MS methods (150-170 kDa) are not

optimized to adequately quantify clipped species

Possible to analyzed for clipped species in more
controlled manner (e.g. mAb and mAbdAb reference

standards utilized more thoroughly)




Mathematical Calculation for Ordered Pairs — Broad implications for % o
comparisons of any reduced/peptide LC-MS method as it relates to LBAs
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Heavy Chain / Light Chain Assay Performance oSkl

Standards Ouality Control Samples
. - I . R - - . Amnalytical o . o
H eaV Ch al n STD 1030 STD 2000 STD 4000 STD 5000 STD BOOD STD 2000 STD 10000 PonNo.  Comr. Coeff QC 3000 pC 5000 (pC 000
y 1000 ng'ml. 2000 ng/ml. 4000 ng/ml 5000 nz/ml  E000 mg/ml 9000 ng/ml. 10000 nz/ml — s 3000 nz/mL 5000 ng/mL 8000 nz/mL
hlean 1012 1938 4013 4536 3046 5047 10257 ) - %fean 7542 4408 7679
Std Dev 129 28 449 438 1004 643 1132 Raml o 059744105 Std Der 350 530 1087
Precision (30 12.8 14.4 112 9.0 12.5 71 111 _ 098123225 Pracision (%CV) 13.3 12.3 14.2
Asewracy (%) 101.2 979 100.3 97.1 100.6 100.5 102.4 Bias % -15.3 118 40
n g g g g g g g Fum & 057633209 n 14 14 16
- - . PR - R I I - Analvtical
L | g ht Ch aln STD 1000 STD 2000 STD 4000 3TD 3000 3TD BOOD STD 2000 STD 10000 Em;z Core. Cofs QT 3000 QC 5000 QC 3000
1000 nz/ml. 2000 nz/ml  4000nzml  5000nzml 5000 ng/ml 9000 ngiml 10000 ngml T s 3000 ne/mL 5000 ne/mL 8000 n=/mL
hean 1001 1593 4032 4958 8179 8840 10047 ) o Mlzan 3030 4869 7872
Std D 85 247 453 283 839 %68 955 Run2 059229365 Std Dev 251 380 1050
Precision (3407 8.3 124 11.3 37 109 CE 9.5 Bun3 099629032 Pr_e-ciab::on (26CV) 149 78 133
Accuracy [ %) 100.1 897 1008 992 1016 983 100.3 Bias ¥ L0 =16 -16
n 7 3 3 3 8 8 g Rund  0.98677136 = 16 16 16

e Run Passed Criteria: 75% of all Standards and 66% of all QCs (50% at a given level) within £25% (30% at LLOQ)
e Light Chain is the best performing analyte



Conc. (pg/mL)

1 do more
. feel better
live longer

Intact and Reduced Assay: Sample Results (1 mg/kg)

100 Mean concentrations

(3 subjects) % Difference
—e—Intact Mass Lcvs.Hc Lcvs.Intact Lcvs. LBA
—e—Heavy Chain 9.1 -26.3 -34
~¢-Light Chain 13.7 9.6 -35.6
10 o Heend Binding fssey 16.9 6.8 -43.6
14.0 7.4 -27.6
10.3 24.2 -6.1
12.5 31.1 -12.5
9.5 -5.0 -9.3
1 I I I I 15.7 12.9 -25.5
0 24 48 79 96 23.8 35.7 -3.5

Time (hours)
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Conclusions

Intact and subunit mass LC-MS assays can provide complimentary data to LBA for in-life
study sample analysis, particularly if immunocapture is not dependent on antigen binding
function

Good agreement between LBA and LC-MS data
Ability to monitor for in vivo oxidation at subunit level

Provided qualitative evidence single amino acid amino acid clipping was not present in
C-terminus of the heavy chain subunit

Observed partial subunit clipping of the heavy chain
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