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Q Exactive™

Q Exactive is the first benchtop LC-MS/MS
Orbitrap instrument in the market

Thermo aeuee |

g ... ° QExactive can be seen as a
complementary extension of the product
line based on the Exactive™

« Technological Advancements

» Quadrupole for precursor ion selection
(MS/MS and SIM)

« More sensitive ion source (S-Lens)

» Higher scan speed (advanced signal
processing)




Q Exactive™ Hardware Innovations

» Quadrupole mass filter

» Advanced signal processing for Orbitrap data processing

 Predictive automatic gain control (pAGC) and parallel filling & detection
» C-trap directly interfaced to HCD (like in LTQ Orbitrap Velos)
 Possibility of multiple fills for spectrum multiplexing

» S-lens for higher transmission (like in LTQ Orbitrap Velos) with rugged
optics
C-trap

HCD cell

Quadrupole :#
Mass Filter B
E g} S-lens

J_
1

@ Orbitrap

Mass Analyzer
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Increase of Resolution by Advanced Signal Processing

Ubiquitin_100k50k25k10k_SMode_on #2102 RT: 0.02-1.25 AV: 101 NL: 2.90E5
T: FTMS + p ESI Full ms2 857.50@hcd0.00 [820.00-900.00]
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Feature and their provided Benefit

Feature Benefit
S-Lens Higher ion transmission and duty cycle
Quadrupole “real MS/MS”
Advanced Signal Processing Higher Acqusition speed (UHPLC compatibility)
Advanced Signal Processin n

o : 2 Resolution| Max. scan
Predictive AGC at m/z 200| speed (Hz) [?
Fast pos/neg switching 17.500 V! 12
Spectrum Multiplexing 20,000/ i ed SIM

_ 70.000 v 3 _ _

All lon Fragmentation 140.000V. 15 ective data analysis
Parallel filling/detection Faster scan speed/duty cycle
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From Discovery to Quantification - do it all on the Q Exactive

PROTEOME DISCOVERER 1.3
Mass Informatics Platform for Protein Scient

Discovery

Qual-Quan

h 4

*Precursor accurate
mass

* MS/MS spectrum

> HR/AM Targeted Quan

Target
Confirmation |

l

Discovery Quan

Target
| Quantification

l

A 4

*Accurate Mass (AM)
 Retention Time (RT)

* LC Peak Area
* Precursor

*Precursor accurate
mass

* MS/MS spectrum

* Isotope Pattern * MS/MS
* MS/MS spectrum Transitions
« MS/MS Transitions *TMT
Label free
*Protein / peptide ID *All Targeted Quan *SILAC
ThermoFisher
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Challenges with IgG Characterization

ERBITUX HEAVY CHAIN

QVQLKQSGPG LVQPSQSLSI TCTVSGFLTN YGVHWVRQSP GKGLELGVIW SGGNTDYNTP
FTSRLSINKD NSKSQVFFKM NSLQSNDTAI YYCARALTYY DYEFAYWGQG TLVTVSAAST
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGL
YSLSSVVTVP SSSLGTQTYlI CNVNHKVDKR VEPKSCDKT HTCPPCPAP ELLGGPSVF
LFPPKDTLM ISRTPEVTC VVVDVSHED PEVKFNWYV DGVEVHNAK TKEEQYNST YRVVSVLT
VLHQDWLNGK EYKCKVSNKA LPAPIEKTI SKAKGQPRE PQVYTLPPS RDELTKNQV
SLTCLVKGF YPSDIAVEW ESNGQPENN YKTTPPVLD SDGSFFLYS KLTVDKSRW
QQGNVFCSVM HEALHNHYT QKSLSLSPG K

ERBITUX LIGHT CHAIN

DILLTQSPVI LSVSPGERV SFSCRASQSI GTNIHWYQQR TNGSPRLLI KYASESISG IPSRFSGSGS
GTDFTLSINS VESEDIADYY CQONNNWPTT FGAGTKLEL KRTVAAPSV FIFPPSDEQ
LKSGTASVVC LLNNFYPREA KVQWKVDNA LQSGNSQES VTEQDSKDS TYSLSSTLT
LSKADYEKH KVYACEVTH QGLSSPVTK SFNRGA
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Challenges with IgG Characterization

ERBITUX HEAVY CHAIN

QVOLKQSGPG LVQPSQSLSI TCTVSGFLTN YGVHWVRQSP GKGLELGVIW SGGNTDYNTP
FTSRLSINKD NSKSQVFFKM NSLOSNDTAI YYCARALTYY DYEFAYWGQG TLVTVSAAST
KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLOQSSGL
YSLSSVVTVP SSSLGTQTYI CNVNHKVDKR VEPKSCDKT HTCPPCPAP ELLGGPSVF
LFPPKDTLM ISRTPEVTC VVVDVSHED PEVKFNWYV DGVEVHNAK TKEEQYNST YRVVSVLT
VLHODWLNGK EYKCKVSNKA LPAPIEKTI SKAKGOPRE PQVYTLPPS RDELTKNQV
SLTCLVKGF YPSDIAVEW ESNGOQPENN YKTTPPVLD SDGSFFLYS KLTVDKSRW
QQGNVFCSVM HEALHNHYT OKSLSLSPG K

ERBITUX LIGHT CHAIN

DILLTOSPVI LSVSPGERV SFSCRASQSI GTNIHWYQOR TNGSPRLLI KYASESISG IPSRFSGSGS
GTDFTLSINS VESEDIADYY CQONNNWPTT FGAGTKLEL KRTVAAPSV FIFPPSDEQ
LKSGTASVVC LLNNFYPREA KVQWKVDNA LOQSGNSQES VTEQDSKDS TYSLSSTLT
LSKADYEKH KVYACEVTH QGLSSPVTK SENRGA
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MADb Peptide Mapping Challenges for LC-MS
Erbitux in silico Digestion

9 M. Dubois et al. Analytical Chemisty 2008, 80, 1737-1745

MALDI [ESI L MALDI [ESI
From-to ([Sequence [M+H]+ [HF TOF |TOF From-to [(Sequence [M+H]+ [HF TOF TOF
15 |avalk 6153824 7.47 291294 [TKPR 5003122 1.45
QSGPGLVQPSQSLSITCTVSGFLTN
6-38  [YGVHWVR 3476.732 52.95 095-303  |[EEQYNSTYR 1189.512| 12.09
1808.006
39-43 |aSPGK 516.2776) 1.96 304-319  |VVSVLTVLHODWLNGK 3 42.38-:
44-66  |GLELGVIWSGGNTDYNTPFTSR _|2385.155] 45.70 320322 [EYK 439.2187]  0.00
67-71 _|LSINK 5743558 8.99 323324 |cK 249.1124]  0.00
72-75 _|DNSK 4632147 237 325-328  |VSNK 4472561 2.72
76-81 |SQVFFK 755.4086] 22.87 329-336 |ALPAPIEK 838.5032] 19.300 |
82-97 [MINSLOSNDTAIYYCAR 1907.826] 29.74 337-340  [TISK 448.2765 3.44
ALTYYDYEFAYWGOGTLVTVSAAS
98-123 [TK 2905.396] 52.33 341342 |AK 218.1499  0.00
124-135 |GPSVFPLAPSSK 1186.647| 29.57 343346 |GQPR 457.2517] 2.72
136-149 |STSGGTAALGCLVK 1322.662] 27.79 B47-357 _|EPQVYTLPPSR 1286.674 e
DYFPEPVTVSWNSGALTSGVHTFP
AVLOSSGLYSLSSVVTVPSSSLGTQ
150-212 [TYIcNVNHK 6190.037 59.16 358-362  |DELTK 605.314| 8.94
1162.613
213-215 VDK 361.2081  0.00 363-372  INQVSLTCLVK 6
2545.134
213-216 VDKR 516.3001]  1.02 373-394  |GFYPSDIAVEWESNGOPENNYK 3
1873.921
217-220 |VEPK 472.2765  2.74 395-411 [TTPPVLDSDGSFFLYSK 8
221-224 [ScDK 510.1864]  2.55 k12416 |LTvDK 575.3399
225-250 [THTCPPCPAPELLGGPSVFLFPPK  [3622.281] 47.31 ki17-418 [sR 574.331
L WQOGNVFCSVMHEALHNHYT | 2716.221
251-257 [DTLMISR 835.4342 21.18 19-441 |oK 9 34.86
258-276 [TPEVTCVVVDVSHEDPEVK 2141.014] 32.65 k42-449  [sLsLsPGk 788.4512| 16.87
277-290 [FNWYVDGVEVHNAK 1677.802] 34.34 |
Thermokisher
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Automated mAb Quanfirmation using the Q Exactive and Pinpoint

« Sample preparation

» Qual/Quan scheme in 1 experiment (Quanfirmation)

- Detecting, verifying, and quantifying deamidated peptides (and other
modified peptides)

- Automating the process through Pinpoint

« Determining the degree of modification per peptide

« QC analysis using Peptide Retention Time Calibration (PRTC) kit

« Conclusions

10 ThermoFisher
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Experimental

Treatment Digestion PRTC Kit

Stock Solution Control

(-» v—
H,O, treated (40 hrs)
V—

pH 8.0 treated (40 hrs)
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S v i PROTEOME DISCOVERER 1.3

Peptlde ID’ Peptlde SequenC|ng, 7 Mass Informatics Platform for Protein Scientists

mAbSequence coverage, AUC, PTMs, %CVs,

RT confirmation, method scalability
/

Sequence for
Spectral Libraries
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Peptide Retention Time Calibration (PRTC) Kit

# Sequence Observed Mass Hydrophobicity
5 (z=2) Factor (HF)

© 00 N oo o1 A W N P
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SSAAPPPPPR

GISNEGQNASIK
HVLTSIGEK
DIPVPKPK
IGDYAGIK

TASEFDSAIAQDK
SAAGAFGPELSR
ELGQSGVDTYLQTK
GLILVGGYGTR
GILFVGSGVSGGEEGAR

SFANQPLEVVYSK
LTILEELR
NGFILDGFPR

ELASGLSFPVGFK
LSSEAPALFQFDLK

493.7

613.3
496.3
451.3
422.7

695.8
586.8
773.9
558.3
801.4

745.4
498.8
573.3

680.4
787.4

7.57

15.50
15.52
17.65
19.15

25.88
25.24
28.37
32.18
34.52

34.96
37.30
40.42

41.19
46.66
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HC1-2 Data Extraction — Pulling Information Out at the MS-Level
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Orbitrap Data Acquisition Benefits for Large Peptides
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Targeted Peptide Verification using HR/AM MS-Level Data

Experimental

Mass Spectral Data
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Handling Large Peptides in Pinpoint — Taking

100
[
Protein/Peptide /Precursor/Product Score Retention Time n  Total Area V3 (Control) Dot Product with Dot Product with Dot Product with 827.0179->827.419(1.151e+4)
El User Entered *r 1.99%e-7 16 IV
B QLALOESGPGLVKPSGTLSLTC[CarboxymethyllAVSGGSISSGNW i 1215 [+] 19997 16 Jl/\\J;'r 27.0179->827 2184(0 88743
= 827.018 wr 466925 15 9.952e-1 9.83%-1 9.94%¢-1
SR & T = | f‘\ 827.0179->827.6194(1.278e+4)
------- 8272184 i 1.076e+5 14 |
et = N i = 0.9952 | 0.9952 | 0.9952 /827.0179-2827.8199(2.31 1 e+3)
8278199 e 5.5880+4 14 §27.0179-=827.0175(5.981e+3)
....... 827.0179 pre 4712044 17 L
228.0204 W 2.826e+4 23 [\ /827.0179->828.0204(5.425e+3)
= 1033.521 L d 7.548e+6 16 5.553e-1 5.996e-1 85.557e-1
_______ oos 02 i e b [\/1033.521->1034.022(1.781e+5)
1033.771 #* 1680206 1 0.9993 [ 0.9996 | 0.9997 i J\/1033.521->1033.771(1.485€+5)
....... 1034273 +r 1.557a+6 16 A7
....... TENerE e 1.0220-6 15 \/1033.521->1034.273(1.4942+5)
1033.521 wr 7.305e+5 15 N
_______ e > ataes s | J\/1033.521->1034.523(3.610e +4)
* i — s9921  Jsower |asesen ey —
137836 wr 3.085e+6 16
....... 1378.026 ¥ 26560-6 17 0.9992 0.9998 0.9999 /\/1033.521->1034.774(5.225¢+4)
1378.694 i 2.585e+5 17
1379.028 +r 1.630e+6 15 1377.692->1378.36(2.893e+5)
------- 1377.692 +r 1.1532+6 17 '
1a7098a * eares = 1377.692->1378.026(2.5402+5)
- W T /\/1377.692->1378.694(2.364¢+5)
Control 18...171957, (Control_18...171957.raw
+5 W 157 +4 W, o +3 B N13??.592->13?9.023(1.592e+5)
w0 If‘r\nhn\ 1800rad ini2 rae % l- ol 180ge2d. im0 a .mm\_w grad_n2.an
N 1377.692->1377.602(1.077e+5
ICnntm\_tr...d_m]l.raw lControLtr...dJn]l.raw lCuntru\_tr...d_mJl.raw = ( e+5)
) 1377.692->1379.363(8.402e+4)

o = LT T e A
L 1215 121.9 1224 1229 123.3 123.8 124.2 124.7 125

Relative Intensity
Relative Intensity
Relative Intensity

All graphs and tables are contained in the Detailed Data Analysis tab in Pinpoint ThermoFisher
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Data Processing Workflow
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Quality Control Assessment

DILLTQSPVILSVSPGERVSFSCRA
SQSIGTNIHWYQQRTNGSPRLLIKY
ASESISGIPSRFSGSGSGTDFTLSIN
SVESEDIADYYCQQNNNWPTTFGA
GTKLELKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSFNRGA

PROTEOME DISCOVERER 1.3

Mass Informatics Platform for Protein Scientists

Control

H202

pHS8

Screening Tool

(@ D)
Targeted
peptides, RT,
HF, precursor
charge state,
product ions

information

HC 7

TargetédAQUantitat'ion
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PRTC Kit Analysis

7" Main Workbook l’ Raw File Management/, Detailed Data Pfﬂy:is]l Method Refine/Optimize ], Biological interpretation l

Protein/Peptide/Precursor/Product Score CVEL (Al files) Retention Time (in ~ Total File Area Total File Area Total File Area Total File Area
= PRTC kit wr 1 8.34%e+7 8.218e+7 3.516e+7 8.373e+7
H S5AAPPPPPR[HeavyR] wr 2 15.565 3170e+6 3.166=+6 3.273e+6 3.333e+6
[E2] GISNEGQNASIK[HeavyK] W 2 16.81 ¥ | 6.216e+6 6.272e+6 6.504e+6 6.385e+6
- HVLTSIGEK[HeavyK] wr 1 19.59 > | 7.255e+6 7.325e+6 7.254e+6 7.126e+6
[E2] DIPYPKPK[HeavyK] W 1 20.96 3.912e+6 3.886e+6 4.002z+6 3.923e+6
H IGDYAGIK[HeawyK] wr 1 21.37 » | 3.778e+6 3.7389e+6 3.865e+6 3. 764e+6
TASEFDS. DK[HeavyK] w 1 23.33 ¥ | 6.064e+6 6.084e+86 6.21%e+6 6.154e+6
H SAMGAFGPELSR[HeawwR] wr 2 2523 v | 5.561e+6 5 40de+b 5.601e+6 5.488=+6
[E2] ELGQSGVDTYLQATK[HeavyK] i 1 27.89 ¥ | 3.823e+5 3.696e+5 3.838e+5 3.788e+5H
& GLILVGGYGTR[HeavyR] wr & 311 > | 4.012e+6 394246 4 080e+6 3.958=+6
[E2] GILFVG5GYSGGEEGAR[HeavyR] i 2 3.4 ¥ | 6.941e+6 6.8782+6 7.205e+6 6.946e+0
M- SFANQPLEVVYSK[HeawyK] wr 1 31 » | 1.03%+7 1.008=+7 1.0522+7 1.034e+7
H LTILEELR[HeavyR] w 4 3443 5.158e+6 4.871e+6 5.250e+6 4.803e+6
& NGFILDGFPR[HeawyR] wr 7 30.36 » | 2.335e+6 217%e+6 2 34Be+6 262246
H ELASGLSFPVGFK[HeavyK] w 1 3713 > | 1.03%e+7 1.035%e+7 1.060e+7 1.046e+7
[E2] LSSEAPALFQFDLK[HeavyK] wr 2 35.08 7.887e+6 7.590e+6 7.973e+6 8.048e+6
6.85¢6 . Flerane  Soore alfle  HeRdemion poysat  PeskEnd  FWHM
£.0366 ; i A Control_r..... 23333 pa¥.
Control ir..d... % 60845 (23304 219 24 013
2.6e6 '@ il H202 train... o 521%+5 23335 nr 2344 012
+.38e8 - H202_tein... % |6k | 2mm B 2% 013
4.36¢e6 ; pHE freie..... % 625 (235 B2 24 012
] E Y . A A A "
U 37466 - - - - - — \ \ \ pHE traine ... 4 6164e+6 23293 218 2341 012
< i
3116 — - — — — —
g
2.43¢6 e
1.87¢6 — H = = H ; 1
1.7586 - - - - - I g bl A A A A A A
B.23e5 — — b — — — 10 / / \ / \
B !
s ¢ B 0B oz 3 T T T -
=1 5 M I I I 4 T o] 5] | |
g 2 5 g g ¢ 8 ‘; I
Lt 3 = = E E
19 ThermoFisher

SIETENTI F 1€




Heavy Chain Analysis

lAnnotation  |From-To Peptide Facets RT (min)  JAUC Control JAUC H202 JAUC pH8 [CV% CV% CV% 2 IAUC Ratio IAUC Ratio2
Control H202 pH8 H202 H

HC1 1-39 N-terminus, 3Q, 1N, 1C 121.94] 1.67E+07 1.73E+07| 4.18E+06) 16 18 13 1.04

HC2 40-44 10 4.87] 2.26E+07| 3.00E+07| 2.48E+07] 17 20 24 1.33 1.10

HC3 45-65 2N 89.69 9.43E+08 1.09E+09| 8.55E+08 3 5 3 1.16 0.91

HC4-5 66-74 Missed cleavage 27.48 1.64E+07 1.99E+07| 1.61E+07| 5 8 8 1.21 0.98

HC7 77-98 1Q, 2N, 1C 104.92) 1.82E+08] 1.74E+08| 1.80E+08 6 23 6 0.96 0.98

HC8 99-117 1N, 10 88.43 3.03E+08 3.46E+08] 3.04E+08] 3 6 3 1.14 1.00

HC9 118-129 1C 79.49 5.51E+08 6.36E+08] 5.36E+08] 3 4 3 1.15 0.97

HC10 130-143 1C 70.66 4.93E+08 5.50E+08] 4.71E+08] 3 5 5 1.12 0.96

HC11 144-206 UN, 1C, 20 127.2 2.08e09 2.38E+09| 2.02E+09 5 8 7 1.14 0.97

HC12 207-209 Small peptide 2.35] 2.89E+07| 3.67E+07| 3.05E+07] 5 9 11 1.27 1.06

HC12-13 207-213 Missed cleavage 52.52 2.07E+07] 2.34E+07] 2.16E+07] 6 1 5 1.13 1.04

HC13 210-213 Small peptide 5.22 4.39E+07] 5.58E+07| 4.78E+0Q7] 6 6 9 1.27 1.09

HC14-15 214-240 2 Missed cleavages, 4C 99.86 7.15E+08 8.11E+08] 6.45E+08] 2 4 4 1.13 0.90

HC15 215-240 1 Missed cleavage, 4C 104.84] 4.99E+08 5.69E+08] 4.50E+08] 3 5 4 1.14 0.90

HC16 241-247 Met 50.49 1.83E+08] _ 3.88E+07] 1.76E+08 3 6 3 I o0 |

HC17 248-280 1Q, IN, 1C 109.7] 6.18E+08 6.96E+08| 6.11E+08 5 6 5 1.13 0.99

HC19 285-293 1Q, 1IN 51.49 2.18E+06) 2.65E+06] 1.58E+06) 4 4 4 1.21

HC20 294-309 1Q, IN 99.7, 1.16E+09]  1.32E+09] 1.15E+09 3 5 5 1.14 0.99

HC21 310-312 EYK 4.03 3.75E+07] 4.65E+07] 4.10E+07] 2 6 7 1.24 1.09

HC22-23 313-318 1N, 1C 6.78 4.04E+06] 5.15E+06] 4.29E+06) 3 10 11 1.28 1.06

HC23 315-318 1N 2.1 4.17E+07 5.38E+07] 4.42E+07] 10 11 12 1.29 1.06

HC24 319-326 51.44 2.21E+08 2.51E+08] 2.19E+08] 4 5 3 1.14 0.99

HC25 327-330 5.75 5.84E+07 7.26E+07| 6.32E+07 2 8 9 1.24 1.08

HC26-27 331-332 Missed cleavage, 1Q 3.49 1.50E+07 1.86E+07| 1.55E+07] 2 10 6 1.24 1.03

HC28 337-347 1Q 60.41 4.85E+08 5.36E+08| 4.83E+08 4 5 5 1.11

HC29 348-352 Met 8.98] 4.55E+07 2.68E+07| 4.61E+07] 3 3 4

HC30 353-362 10, 1IN, 1C 74.88 4.93E+08 5.69E+08| 4.98E+08 4 5 5

HC31 363-384 10, 3N 92.46 3.44E+08 3.87E+08] 2.75E+08§] 4 5 5

HC32 385-401 Met 96.84] 5.34E+08 1.51E+08| 5.36E+08 4 4 4

HC33 402-406 24.09 7.37E+07 8.90E+07| 7.64E+07 2 7 6

HC35 409-431 Met, 3Q, 2N 83.52 1.00E+09 5.17E+08| 9.88E+08 3 5 4

HC36 1432-439 C-terminus 45.99 2.39F+06) 2.81E+06] 2 50E+06] 2 3 3 1.18 1.05
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Stress-Free Peptides — Confirming Stable Peptides

Protein/Peptide/Precursor/Product Score Ratio of Groups Retention Time n  Total Arsa  Total Area (H202)  Total Area (pHB) V% (Control)  CVE (H202) CV% (pHE) - | Group view || Fle view Add/remove data columns
S User Entered Cortrol_180gred_ini1_1105131.. | ¢ [10:11:97 785549 |8.957e43 7604e+3 5 6 3 Dot Product with
Flename Scare File Retention Time FWHM Theoretical lzotopic
®  GLEWIGEISHSGTTNYNPSLK dr [10:12:9%1 [eaes v|9477e.8 | 109743 855148 3 5 3 Enwelope
@ NQFSLELTSVTAADTAVYYC[Caboxyme.. | fr | 1.0:96s1:98.. |10492 v| 1824008 | 1742508 179548 3 2 6 Cortrol_18...171967.
. NFDYWGQGTLVTVSSASTK % 0110 [sea4s v 303208 [32.460e08 303548 3 6 3 Tl Tl a IEETEL 053 25T
= GPSVFPLAPC[aboxymethyllSR #  [10:12:9%1 [B49 55098 | 63583 5355043 3 1 3 ol . & k i bz S
B Sl X% [10:12: = : : H202_1800rad_ii raw * 78,9401 035 99381
B 644821 dr [10:12:9%1 55098 |6.3502+8 535548 3 4 3 S * Sy e A
------- 644.8714 dr [10:12:9%1 26098 | 30138 253843 3 4 3 H202 trin._d_rf s * 782505 02 93560
------- 645.3228 #  [10:11:9%1 181848 |2.097e+8 176448 3 4 3 pHE_1200rd irflan * 79239 031 98571
------- 645.8234 o [10:12:971 82707 |9.576e<7 8.0562+7 3 4 4 pHE_180grad_in2raw ks 7773 15 ]
------- £46.324 * [10:12.9%1 254%:7  |295%+7 2480647 3 i 3 P teine..d 12w L 7e4 o3 33581
6.7e8 O
—} ICDntm\_lE...l?lQS?.raw
6.03e3 O —
O ICDntm\_lEDgrad_mJZ.raw
S Q
- ©
5.36e8 e il =% DA LM LT
Lo LN
0 :
H202_180qrad_injL.raw
4.69¢8 2 I rad i
5 c H202_180grad_inj2.raw
E b (@]
c 4.02e8 a —
=y 5 = IHZUZ_tram...d_m]l.raw
E .
3.35e8 . luww—m«—
=
_ E b, IpHE_lSUgrad_ian.raw
2.68e8 ) ~ o X
— T L IpHE_trame...d_m]l.raw
= @)
2.01e8 e N o : -
o I
1.34e8 O
B6.7e7
Oed T T n
21 ThermoFisher



Pinpoint Data Processing Results — Met (Ox)

Ratio of Groups

Frotein/Peptide/Frecursor/ Froduct Score Retention Tme (n  Total A Total Area (H202)  Total Avea (pH8)  CV¥% (Cortrol)  CVE (H202) CV¥%(pH8) Dt Dot Dot Det Dot Dot Dot Dot Dot
H- VWSVLTVWHADWLNGK W [10:11:8%1 |87 |v 115845 132045 1.150e+9 3 b ]
H ClCahoymethylKVSNK f [10:13:11 67 4036e+h | 5152e+h 4 Wle+b 3 i} 1
t- TKGAFR % [10:12:10 345 1502e+7 | 1863%+7 1.552e+7 2 10 1
-l EPQVYTLPPSREEMTK % |10:661:90. |72 6117e+7  |4061e+7 6.030e+7 5 5 3
- 630,602 fr  [10:671:94. 4451e+7 |2 967e+7 4401e+7 5 [ 4 999%-1 |1000e+0 |5.997e-1 99981 (9.997e-1 |9.995e-1 |9.99%1 |9.996e-1 |1.000e+0
H-- 952978 % [10:661:97. 1666e+7 | 1053+7 160%+7 [ b 3 999%e-1 99851 |9983-1 |9.976e1 (9987e-1 |9.9%5e-1 |9.99%1 |9.99%e-1 |9.987e-1
1 EPQVYTLPPSREEM[Oid]TK e [10:3302:51 |55 | 10245 |337%+7 5.185%+5 76 7 103
H- 640.984 t [10:2520:46 8624 | 2018e+7 3580e+0 pi] 7 101 95421 98451 | 94421 10006+ |959%-1 |5.99%-1 |9.950e1 |5.986e-1 5.557e-1
H 960.972 % |[10:5%4:75 1534e+d  |B55Ze+6 1.20de+5 L] [ 108 97921 |96T1e1 |5794e-1 | 9.986e1 |9587e1 |5.98%e1 |9912e1 |550%-1 52671
ﬁ EPQVYTLPPSREEMTK
7.01e7 m
e - . I(‘Jm\_l&.‘lhsﬁiran' I“‘Wi-ﬁ-"mm
1 I(arﬁr:\_lﬂ[l;rad_inj!.m\' ICt-r(cr:_lED;Ed_m]:.m
5.9¢7 0 =5 i ]
5.24e7 il IHZ[‘: 13['ﬂrid iﬂjl.f&ﬂ Ih?”z 18larad iﬂj].'ii\
4,597 ] : DHzn:_la@grad_mjz.rm 1867 3 DHE‘E_'.BE'J?d_i"J’E-?»\
0 e e £ " i
Ea.sse? —_}O o IHZ[‘-“'”‘”E-'”W ¥ 1627 : I T
= 5 4 s ;5 e
]
|| I o o
3.28¢7 H IpHS_'_E]gmd_ijriL\' L35l i Ipl‘-B_'.El.‘;?d_H]hn
L ¢ E
2.62¢7 L IpHﬂ_tmine‘.‘c_injl.m 1087 ¥ IPHB.U?W-‘-C.‘“JLW
= sz‘ —— S
1.97¢7 8 I N -
= 1O | T .
1.31e7 ci - AN o
o I
£.55¢6 O] B .
220 . - y I
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Pinpoint Data Processing Results - Deamidation

Protein/Peptide /Precursor/Product Score Ratio of Groups Retention Time fin  Total Area Total Area (H202)  Total Area pHB8)  CV% (Cortrol)  CW% (H202) CVi% (pHS8) Dot Dt Dot Dot
----- NQVSLTC[Carboxymethyd]LVK T 10:12:10 74.88 - | 4530e+8 5.685e+8 4583e+8 4 5 5
= GFYPSDIAVEWESNGQPENNYK g 10:11:80e-1  |9246 - | 34358 3.8662+8 2.746e+8 4 5 5
= 1272565 o 1.0:1.1:80e-1 3.43%+8 3.8662+8 2.746e+8 4 5 5 1.000e+0 [9.99%¢-1 |1.000e+0 | 1.000e+0
1273071 A+1 g 1.0:1.1:8.0e1 1.2082+8 1.362e+8 9.624e+7 4 5 5
1273572 A+2 b d 1.0:1.1:8.0e1 8.953e+7 1.0082+8 7.154e+7 4 5 5
1272563  Mono b d 1.0:1.1: 801 B.692e+7 9.750e+7 6.915e+7 4 5 5
1274074 A+3 o 1.0:1.1:80e-1 4667e+7 5.218e+7 3723e+7 4 5 5
B GFYPSDIAVEWESN[Deamid[GQPENNYK b4 10:11:33 g1 | 1.19%e+7 1.307e+7 3.540e+7 5 [ [
= 1273.061 b4 10:11:33 1.157e+7 1.307e+7 3.540e+7 5 [ 6 9.99%-1 |5.994e-1 (9.997e-1 |5.999e-1
1273563 A+1 b4 10:11:33 4213e+8 4 58Be+E 1.382e+7 5 7 [
1274084 A+2 b4 10:11:33 3.0882+8 3.350e+8 1.025e+7 5 [ 6
1273061 Mono b4 10:11:33 3.035e+8 3.321e+8 1.005e+7 5 5 [
1274566 A+3 * 1.0:11:34 1.572e+6 1.718e+6 5.287e+8 5 5 [
I

GFYPSDIAVEWESNGQPENNYK

GFYPSDIAVEWESNGQPENNYK —

4.11e8

3.2

2.87 —

I

2.46e8 = = i

Area

2.05 = - . F

IJ%&_;}ZI_m_r]Im

In}-i_

1.64

1.2

8.21e7

Control
H202
pH
A+l
onoisotope

~—
+
<

Monoisotope

4.11e7 — —1 —]

0l v v ¥
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PTM Analysis — Intra- and Inter-Sample Analysis

90.0 - 70.0 -
80.0 - 50.0
g g
= =
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2 2
c 50.0 - € 40.0 -
S 2 = Control
3 3
= 40.0 - E mH202
O, © 30.0 - m pH8
2 30.0 - a)
¢ g
© 20.0 -
S 20.0 - e
» S
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10.0 - §?- 10.0 -
0.0 T T T T
HC16 Ox HC29 Ox HC32 Ox HC35 Ox 0.0 1 . r - -
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Oxidation Analysis Deamidation Analysis
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Peptide Mapping Results for the 180 min Method

A
100 | 1% o <K;Z'> Met (Ox)
B O . .
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Retention Time Analysis — Comparison with Internal
Standards
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The Workflow

4. Final Report

Combine Data Output

1. Systems QC

PRTC Kit Processing

Mass accuracy analysis ‘
System Reproducibility -

RT verification
Peak capacity analysis

Build global inclusions list for key peptides
Create new spectral libraries
Automate shorter LC-MS method using PRTC

1' 3. Sample Analysis

Targeted mAb AUC Determination

Retention time correlation w/ PRTC kit
‘ Isotopic distribution confirmation

AUC ratio analysis (cross-samples)

AUC ratio analysis (PTM composition)

L]

Targeted mAb Peptide Confirmation

Mass accuracy analysis
Isotope ratios determination
Isotope XIC analysis
Charge state determination

2. Initial Screening
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60 Minute Labeling

100 1.66, Z:X Met (Ox) \N or Q (Deamidation) () Large peptides (aa>25) +pRTc Peptide
§80£ 3§ 3 g 10 =
8°%9 - I N ij o 13,59 o 9
c — < > '}
560 O O | L0 18.60
EhalE T o 3 Qe 15.44
£40 -
*‘."5 -
20
x4 11.04 12.40 1677

0 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Time (min)

o) 8 =
8 | (@)
100 <ﬁ> 26.09 .
© T o 28.73
80 S 5 §
20.53 2o a5 22.78 2350

ive Abundance

(e}

o
el b b b g

Q T I L T [ T e \ RN U N R N U I I \ DN Fay Ly Ay L T g At e et Ml e A

19 20 21 22 23 24 25 2 28 30 31 32 33 34

A
T|m min
3E < )
8 I\ O
I
‘I 17

SR 838 8
100 7 - ® r ©
o o \|3435 o 37.81 Q 43.03 S
Sgo - 3
g L v~ 49.79
€60 35.56 0 g
2 7 T T
<40 - 40.02,40.78
= =
20 - 44,85
@ 7\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

o

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
Time (min)

ThermoFisher

28 SHETEN T F 1€



Conclusions

Targeted quanfirmation (=confirmation + quantitation) analysis of mAb using the Q Exactive
mass spectrometer maximizes characterization, verification, and quantification in 1
experiment.

= The high resolution (>30,000)/accurate mass data acquired over the entire mass
range enabled automated and efficient data extraction for quantitation.

= The use of the PRTC kit enables LC-MS QC analysis as well as the potential for
normalization across samples and technical replicates.

= Production of control and stressed samples produce a routine method for identifying
active sites (modification sites) that can be incorporated into a tightly controlled
method for production analysis.

= Q Exactive quanfirmation routine enables the user to reprocess data if additional
sequence features are needed for production analysis or characterization instead of
having to re-acquire targeted data.

= Quantified 99.1% of the heavy chain and 100% of the light chain using the method
and identified, quantified, and determined % composition of 9 different modified
peptides.
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