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Fast, Reproducible Biopharmaceutical Peptide Mapping Profiling

Global BioPharma Summit

The world leader in serving science



In this presentation you will learn:

1. How to digest biotherapeutic proteins
more efficiently and reproducibly

2. How to separate peptides reliably
with less variability

3. How a new MS platform allows you to
comprehensively map a biologic

4. How new software enables easy
correlation of both intact protein and
peptide mapping data




Why Peptide Mapping?

Heavy chain
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Why Peptide Mapping?
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Upgrade Your Maps: Our Workflow Solution

Thermo
Scientific™
SMART Digest™
offer extremely
reproducible and
rapid protein
digestion

Thermo Scientific™
Vanquish™ Flex
UHPLC

is engineered for
high resolution,
reproducible
peptide separations

".55 .,

P
i,

Thermo Scientific™
Acclaim™ 120 C18
column

is the perfect

“column choice to

ensure sharp peaks
during peptide
mapping

~Thermo Scientific™

Q Exactive™ Hybrid
Quadrupole-
Orbitrap™ mass
spectrometersare
the gold standard
for accurate mass
measurement

BioPharma
Finder

Thermo

Scientific™ BioPharma
Finder™ software

is the perfect software
tool for peptide
identification and
sequence mapping




Vanquish Flex UHPLC System

- Developed specifically for biopharma
* Fully biocompatible flow path

* Range of powerful detectors including patented
Thermo Scientific™ LightPipe ™ Flow Cells

* Class leading retention time reproducibility

« Sample pre-compression for maximum peak
retention time reproducibility and column
lifetime.

» Ceramic valve technology

* New column thermostatting technology with two
modes of temperature control

« Support for latest innovations in column
technology

. ThermoFisher
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Vanquish Flex UHPLC System: Retention Time Reproducibility

Retention time

Retention time repeatability of a peptide separation Repeatabilty

peak # RT (min) RSD (%)

2015 3

" 3 3.315 0.082

R 9 5.231 0.065
150§ 14 6.532 0.017
15 6.937 0.023

1625

19 10.290 0.021
1500 23 12.013 0.012
wrs ] 31 14.011 0.013
39 15.177 0.012
42 15.589 0.010
12s 51 17.511 0.007
1000 § 55 17.969 0.011
61 18.546 0.010
83 20.798 0.010
0 9 ; 85 21.095 0.012
625 ] ' y 87 22.386 0.009

96 24.774 0.012

103 26.155  0.009
106  26.155  0.009

“1  Overlay of 13 consecutive chromatographicruns of a peptide sample separated on ananalytical Acclaim™ RSLC 120

column and prepared froma mAb digested with SMART ™ Digest Kit.

1250 41

109 27.529 0.010
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Vanquish Flex UHPLC System: Retention Time Reproducibility

bility of a peptide separation

Retention time
Repeatability

peak # RT (min) RSD (%)

3 3.315  0.082
9 5.231 0.065
14 6.532 0.017
15 6.937  0.023
19 10.290 0.021
23 12013 0.012
31 14.011 0.013
39 15.177 0.012
42 15589  0.010
128 51 17.511 0.007
1000 55 17.969 0.011
61 18546  0.010
83  20.798  0.010
70 85 21.095 0.012
87  22.386  0.009
96 24774  0.012
103 26.155  0.009
106  26.155  0.009
UU I 109 27.529 0.010

Overlay of 13 consecutive chromatographicruns of a peptide sample separated on ananalytical Acclaim™ RSLC 120

column and prepared from a mAb digested with SMART ™ Digest Kit.
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Sample Analysis By Mass Spectrometry
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Sample Analysis By Mass Spectrometry

8.42
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Rituximab Analysis With Reducing Gradient

14.64

Standard Method 023 T R —— iequence
. ver
273 10.59 0.4 mL min?! overage
H M 600 bar 100%
10.78
14.52 : .

20 min gradient 0

270 7.99 0.4 mL min? 100%
600 bar
6.97 9.43
13 min gradient
5.20
1.86 0.6 mL min? 100%
850 bar
4.45 6.02

3.35 8 min gradient 0

113 1.0 mL min?t 100%
1150 bar
3.12
412 ; _ 0
543 5 min gradient Acclaim 120C18 ccz)lumn,2.1x250 mm, 2 - 45% 100%
1.08 1.1 mL min? ACN + 0.1% FA, 60 °C
ﬂ ll H[ l 1300 bar
- | | | | |
5 10 15 20 25 Time [min]
e
ThermoFisher
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BioPharm Finder: Protein Deconvolution And Peptide Mapping

BioPharma Finder

Single software package for:
 Intact and Native Mass Analysis
* Sub-Unit Mass Analysis
* Peptide Mapping

Protein Deconvolution of isotopically resolved
and unresolved spectra

Peptide mapping of biotherapeutics & other
recombinant proteins

Automated DAR calculations
Comparison of biosimilars

Supports all Orbitrap & ion-trap-based
Instruments

BioPharma Finder™
Mass Informatics Platform for Protein Characterization

© Copyright 2015 Thermo Fisher Scientific Inc. All rights
ReSpect™ deconvolution algorithm, ¢

and international treaties as described in the Help About

More confidence, more
modifications, less time
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What's the Problem with Protein Digestion?

 Lengthy multi-step protocols

* Process-induced PTMs

* Reproducibility

* Throughput/speed

- Method development ease

14



The Fundamental Five...or is that Two?

ﬂg" Enzyme
Primary structure
« Secondary structure (H bonding)

=== Tertiary structure (disulphide bonding)

Alkylating agent
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The Fundamental Five...or is that Two?

Enzyme

Primary structure
Secondary structure (H bonding)
Tertiary structure (disulphide bonding)

Alkylating agent

vl (%
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The Fundamental Five...or is that Two?

—Reduction —
S

Enzyme

Primary structure
Secondary structure (H bonding)
Tertiary structure (disulphide bonding)

Alkylating agent

vl (%
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The Fundamental Five...or is that Two?

Reduction

S oenaraion

Enzyme

Primary structure
Secondary structure (H bonding)
Tertiary structure (disulphide bonding)

Alkylating agent

vl (%
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The Fundamental Five...or is that Two?

SW ocauaion =

Enzyme
Primary structure
Secondary structure (H bonding) | —— 0
Tertiary structure (disulphide bonding)

Alkylating agent

vl (&
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The Fundamental Five...or is that Two?

S oenaraion =

Enzyme

Primary structure

Secondary structure (H bonding) oy Y
Tertiary structure (disulphide bonding)

Alkylating agent

vl (%
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The Fundamental Five...or is that Two?

Digestion

C'g" Enzyme ‘. A
... Primary structure | -(\}
« Secondary structure (H bonding) TR E—;\;
=== Tertiary structure (disulphide bonding)
’ Alkylating agent
ThermoFisher
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The Fundamental Five...or is that Two?

C'g" Enzyme ( -
... Primary structure -(\j
.  Secondary structure (H bonding) | ?’E\;
=== Tertiary structure (disulphide bonding)
’ Alkylating agent
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Thermo Scientific SMART Digest Kits

Add
Protein
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Thermo Scientific SMART Digest Kits

Add Incubate

Protein and Shake
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Thermo Scientific SMART Digest Kits

Add Incubate
Protein and Shake
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Thermo Scientific SMART Digest Kits

Add Incubate
Protein and Shake
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Thermo Scientific SMART Digest Kits

Add Incubate Optionally
!/ Protein and Shake ] Centrifuge/Filter

10min




Thermo Scientific SMART Digest Kits

Add Incubate Optionally
Protein and Shake ] Centrifuge/Filter




Thermo Scientific SMART Digest Kits

.~ Digest plate

@ A (Incubation Lane)
@ B (Tip Lane)
&c

@ D (Resin Lane)
(7 € (Wash Lane)
@ F (Waste Lane)
&

H

Incubate Optionally
and Shake ] Centrifuge/Filter

Clean up

ThermoFisher
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Centrifuge/Filter

Optionally

Incubate
and Shake

Denaturation
Digestion

(Resin Lane)
E (Wash Lane)
(Waste Lane)

B (Tip Lane)

.~ Digest plate
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The Science
of SMART




Let's Immobilize Trypsin...and Make it Heat Stable!

Den aturatlon

Low
autolysis
& wrong
cleavages

Simultaneously
denature using
heat
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Let's Immobilize Trypsin...and Make it Heat Stable!

Den aturatlon

Low
autolysis
& wrong
cleavages

Simultaneously
denature using
heat

m immobilized, heat-stabie trypsin
(inactive at room temperature) —l

)’

N

Biotherapeutic
01
Biomarker

« Savetime

« Reagent prep/denaturation,
reduction/alkylation

« Simplify
* Only 2 steps
* Increase robustness

- Stable, reproducible tryptic
activity

 Untrained users

« Easy method transfer

33

ThermoFisher
SCIENTIFIC



Optimize the protein for Heat Denaturation!

- Protein
“Denaturation

enaturation

Thermal denaturation of IgG

0.2

Heat flow (in pW)
&
W
T

0.4

[ Lt 1 1 l 111 l L1 11 I L1 1 1 I 11 1 1
40 50 60 70 80 90
Temperature (in °C)

Anal. Chem. 2000, 72, 26672670
394 Biophysical Journal Volume 78 January 2000 394-404

The Thermal Stability of Imnmunoglobulin: Unfolding and Aggregation of a  Thermal Denaturation: A Useful Technique in
Multi-Domain Protein Peptide Mass Mapping
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Optimize the protein for Heat Denaturation!

enaturation

Thermal denaturation of IgG

0.2

Heat flow (in pW)
o
W

& r IO )\/

Normal protein Denatured protein

Anal. Chem. 2000, 72, 26672670
394 Biophysical Journal Volume 78 January 2000 394-404

The Thermal Stability of Imnmunoglobulin: Unfolding and Aggregation of a  Thermal Denaturation: A Useful Technique in
Multi-Domain Protein Peptide Mass Mapping
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Optimize the protein for Heat Denaturation!

enaturation

Thermal denaturation of IgG

Native IlgG Digest Profile
monitoring VVSVLTVLHQDWLNGK

- )
0.2 o
i <
: % . T "
[ Q = s
[ = m/0°C
s | @
= [ & = A B0°C
E o
- o
! ? +200°C
b " Y A A A
g | o< A
T o A
: , S A D D S —
- 0 50 100
-0.4 . . .
A Digest Time (minutes)
Zs
5’\,\JM 394 Biophysical Journal Volume 78 January 2000 394-404 Al Cherm 3000, 72, 26672676
>
Q\ f ‘ ) ) \/ The Thermal Stability of Imnmunoglobulin: Unfolding and Aggregation of a  Thermal Denaturation: A Useful Technique in
. Multi-Domain Protein Peptide Mass Mapping
Normal protein Denatured protein
ThermoFisher
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Optimize the protein for Heat Denaturation!

enaturation

Thermal denaturation of IgG

Native IlgG Digest Profile
monitoring VVSVLTVLHQDWLNGK

- )
0.2 o
i <
- ® O ¢ =
[ Q = s
[ = m/0°C
s | @
o c O A B0°C
E o
- o
302 > +50°C
b " Y A A A
g | o< A
T o A
: , S A D D S —
- 0 50 100
-0.4 . . .
A Digest Time (minutes)
Zs
5’\,\JM 394 Biophysical Journal Volume 78 January 2000 394-404 Al Cherm 3000, 72, 26672676
>
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3 Reasons to change to SMART digestion

Carbonic Anhydrase, 29 KDa

Time course experiment for digestion optimization

T T T T T T T T T T
B0 76 M0 226 MO XE HWL I3F /D AE b 426

Fast & flexible
method development
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3 Reasons to change to SMART digestion

Carbonic Anhydrase, 29 KDa

Time course experiment for digestion optimization

T T T T T T T T T
B0 76 M0 226 MO XE HWL I3F /D AE b 426

Fast & flexible
method development

75

50

25

0

RSDs: RT 0.024 %; Peak Area 2.82 %

i

5.0 10.0

15.0

20.0

(n=5 users, based on 15 peaks)

30.0 min

Standardized reproducibility
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3 Reasons to change to SMART digestion

Carbonic Anhydrase, 29 KDa

Time course experiment for digestion optimization

T T T T T T T T
B0 76 M0 226 MO XE HWL I3F /D AE b 426

Fast & flexible

method development

mAU
200]

175
v

150

125

100

75

50

25

0

RSDs: RT 0.024 %; Peak Area 2.82 %
(n=5 users, based on 15 peaks)

=

Ralatve Abundance [f)

= - P L3 = m o =4 (=} w

o

Standardized reproducibility

B Deamidation, n=7

/ N319+Deamidation
T

__» NIBB+Deamidation
- 136+ Deamidation
——— ¢ N200-={Deamidation
N33+Deamidation

In- n-

Digest, Digest,  Solution,  Solution,

30 rnin 45 min 75 min Urea Heat

n=3 n=3 n=1 n=1 n=1

Reduced complexity

APPLICATION NOTE

SMART Digest Compared to Classic
In-Solution Digestion of Rituximab
for In-Depth Peptide Mapping
Characterization

40

ThermoFisher
SCIENTIFIC



3 Reasons to change to SMART digestion

Carbonic Anhydrase, 29 KDa

Time course experiment for digestion optimization A u t O m at i O n !

mAU
2001 v

175

v
150

125

100

A
o A 75 l v
T T T T T T T T T 50 l l l
160 #F6 M0 22E MO XHE WML 3 /0 ARE 400 ARG
. W

Fast & flexible Sy e ®o @ %o womn
method development RSDs: RT 0.024 %; Peak Area 2.82 %

(n=5 users, based on 15 peaks)

Standardized reproducibility

Ralatve Abundance [f)

B Deamidation, n=7
10
N319+Deamidation
9 /
B
T /
.
5 {
4
3 __» NIBB+Deamidation
2 - 136+ Deamidation
! ——— ¢ N200-={Deamidation
N33+Deamidation
0
In- n-
Digest, Digest,  Solution,  Solution,
30 rnin 45 min 75 min Urea Heat
n=3 n=3 n=1 n=1 n=1

Reduced complexity

SMART Digest Compared to Classic E
In-Solution Digestion of Rituximab

for In-Depth Peptide Mapping
Characterization
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SMART Digestion (Trypsin or Chymotrypsin) and HR-LC/MS/MS of the modified peptide

Trypsin digestion

H X-F };II vé—L—I?l F w OH

Chymotrypsin digestion

H X—FI' >:: K;—L/—R FII wl’ OH
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SMART Digestion (Trypsin or Chymotrypsin) and HR-LC/MS/MS of the modified peptide

Trypsin digestion

H X-F };II vé—L—I?l F w OH

Chymotrypsin digestion

H X—FI' >:: K;—L/—R FII wl’ OH

Trypsin
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SMART Digestion (Trypsin or Chymotrypsin) and HR-LC/MS/MS of the modified peptide

Trypsin digestion

Fl H X-F };II vé—L—I?l F w OH

Chymotrypsin digestion

H X—FI' >:: K;—L/—R FII wl’ OH

Trypsin
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SMART Digestion (Trypsin or Chymotrypsin) and HR-LC/MS/MS of the modified peptide

Trypsin digestion

Fl H X-F };II vé—L—I?l F w OH

Chymotrypsin digestion

H X—FI' >:: K;—L/—R FII wl’ OH

Trypsin
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SMART Digestion (Trypsin or Chymotrypsin) and HR-LC/MS/MS of the modified peptide

Trypsin digestion

Fl H X-F };II vﬁ L—I?l F w OH

Chymotrypsin digestion

H X—FI' >:: K;—L/—R FII wl’ OH

Trypsin
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SMART Digestion (Trypsin or Chymotrypsin) and HR-LC/MS/MS of the modified peptide

Trypsin digestion

Fl H X-F };II vﬁ L—I?l F w OH

Chymotrypsin digestion

H X—FI' >:: K;—L/—R FII wl’ OH

Trypsin F2 F1

- 4.85‘5.145 ol
32 2.15;T 316 |1 4.03 T

]

Chymotrypsin
176 219
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SMART Digestion (Trypsin or Chymotrypsin) and HR-LC/MS/MS of the modified peptide

Trypsin digestion

Fl H X-F };II vﬁ L—I?l F w OH

Chymotrypsin digestion

H X—FI' >:: K;—L/—R FII wl’ OH

Trypsin F2 F1

- 4.85‘5.145 ol
32 2.15;T 316 |1 4.03 T

]

Chymotrypsin
176 219
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You have the theory now for the real data!

(‘),,s». v
A Q
= %\ { \r\
) o
F S ,’ .
y 2y
S = [-/

Reproducibility
and Precision!



5 different Rituximab Digests by 5 Different Seminar Attendees

£04 9

1| mAU 13
250

] 10 12 18
200-

' 1 17 20
50 8 16 19
100{ w I 14 "

- 15

; o |
50 M

] Aarn min
-1.

! I I I I
46 50
3.39 3.65

2.26 1.97 3.28 2.62 3.16 1.20

50 SCITENTIETE



5 Cytochrome C digests with Magnetic SMART and the Kingfisher

1] mAU
800 - 1

6004
] 13

400 1

' 6
200 2 45 A 12
; A L

min

-100-'

10 14

2.75 1.87 2.45 0.71 1.27 2.09 2.35 3.92
0.12 0.03 0.05 0.04 0.03 0.02 0.02 0.03 0.03 0.02

Peak areas and retention times are automated and reproducible with

L1 e 242 ihe Magnetic SMART, Kingfisher and Vanquish UHPLC

0.01 0.01 0.01
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6 Carbonic Anhydrase Digests — Kingfisher SMART

JIL 3

1| mAU 2
300 -
' 10
250
. 1
2001 9
] 7
150 3
] 3 5
100-: 4 6
50
. R min
_15_' :
17 20
mmmm
2.12 1.46 1.53 3.03 1.71 1.26 1.51 1.14 1.64
0.32 0.1 0.03 0.04 0.02 0.02 0.01 0.01 0.01 0.01
- ThermoFisher



Sequence Coverage Map from Infliximab using the Magnetic SMART Digest

A)

B)

45 3 1:46-49 S AaED
3 2:330-337
3 2:55.67
40 3 ; .
3 Light Chain (1)
= Heavy Chain (2)
38 2:70-74
3 2:125-136
30 3
3 3:100-107 125
2:413-417 :100- -
£ 253 2.278-291 2:305-320
2 3 1:25889 v 2:90-100/1:62-107
2 203 i
s E 2:348-352
= 3 1:1-18
185 1:146-149
3 3:46-49 1:19-24/1:62-107
10 1:208-211 ; |
3 2:359-363 20562 N
8 s 1:150-169 B 4-395 2:137-150/2:151-213
3 | ; 2:151-183
3 H 1111 |
o4 1 A
; T v r T T T T T ¥ T T T T T
1 2 3 a 10 11 16 17 18 19 20

Sequence Coverage: 100%

v 11D M1 e I 34039 36 3T 3 35 30 31 33 23 3a 35 36 3T DN W 40 41 43 4 46 45 48 4T 43 4@ 2

» s
E\'kLEESGGGL\QPGGS\l LSC\ASGFIFS\H“M\“\KQSPE!\GLE“\AE

RT (min)

nght Chain

> B e un
DILLTQSPAILS\SPGE

Coverage: 100%

31 OXI 33 34 35 36 3T 38 36 45 41 43 4 s 43 4 47

SSIHWYQQRTNGSPRLLI1

119 L = — 130
 —— ted | 2 ) )
S ——— o o3 1 ==
E D GVYYCSR NS P NN - - TH T TE E TT H W S0 ¥l 32 63 B B5 85 T S5 06 90 91 92 90 Se 85 6 97 S 9 00
] ASESMSG GTDFTLSINTVESEDIADYYCQQSHSWPFTFGS
[y i 5% [k
e 364 108 108 197 356 109 110 113 ¥A3 15N 116 113 196 3 134 135 e 127 D8 5 344 TS 148 147 Bas 1 190 ! Cxd =
~ Y GSTYDYWGQGTTL PSSKSTSGGTAALGCLVEK - -
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150 1L () 1 GTNLEVKRTVA 1 CLLNNFYPREAKVQWK YV
8 o S 398 i S 4 3K 0 oo e e o W 33 S o e e S e — 3 —=
D\'FPEP\T\S“\SGALTSG\HTFPA\LQSSGL\'SLss\\T\PssslGT T 132 1L 334 321 d
I — e— 7 So— ey [ £ ] — T — T
[ it 1K 5% 160 161 162 163 164 363 268 147 14K 149 170 17 £58 178 176 177 198 199 595 L61 183 183 184 383 156 58 LES 199 190 191 183 383 354 195 196 197 198 199 306
291 302 369 356 305 306 267 208 308 3 - 5 236 337 23% 209 20 391 233 335 e 209 T8 207 208 06 245 241 3T 243 344 a8 g 247 248 Je 300 SQES‘TEQDSLDS"SLSSTLTLSKADYEKH A S S
YICV\\HKPS\ITK\DKK\EPK5CDKTHTCPPCFAPELLGGPs\FLFPPLP 33 I _ E "E — ]
T == X 5T T 53 I s I 118
- s | T | 5
a3 360 301 208 307 308 308 —— - e —
lSRTPE\TC\\-\D\SHEDPE\RFV“Y\DG\E\H\'AR KPREEQYN
65 1 ITES (= oo | e Color code for signal intensity
28 1 53 0e—006!
= .. ] 55.06008] - 5003 -6.0e-004] 55 5<003) ENEEE00S]
381 352 303 364 365 356 307 308 368 353 301 313 313 34 383 316 317 U8 329 330 33 333 T35 3o 326 36 33T 330 339 30 331 393 33 T34 335 306 337 T30 309 360 a1 343 343 344 a3 340 347 343 303 350
S TYRVVSVLTVLHOQDWLNGKEYKCKVSNEKALPAPIEKTISKAKGOQPRETPDOQ

—| 57 I 55 - 13
150 1l X3 ] = e 1S

L s [ X3 ] | =

= T s 53
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VYTLPPSRDELTKNQVSLTIC KGFYPSDIAVEWESNGQPENNYKTTPPV
e Tir— = = 5 5

T s

I= 93 | Er— * Ga— Y | 131

92 IL s
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Sequence Coverage Map from Infliximab using the Magnetic SMART Digest

A)

B)

45 3 1:46-49 S AaED
3 2:330-337
3 2:55.67
40 3 ; .
3 Light Chain (1)
= Heavy Chain (2)
38 2:70-74
3 2:125-136
30 3
3 3:100-107 125
2:413-417 :100- -
£ 253 2.278-291 2:305-320
2 3 1:25889 v 2:90-100/1:62-107
2 203 i
s E 2:348-352
= 3 1:1-18
185 1:146-149
3 3:46-49 1:19-24/1:62-107
10 1:208-211 ; |
3 2:359-363 20562 N
8 s 1:150-169 B 4-395 2:137-150/2:151-213
3 | ; 2:151-183
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Sequence Coverage: 100%
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Model Therapeutic protein

ThermoFisher
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Somatotropin Sequence

FPTIPLSRLE DNAMLRAHRL HQLAFDTYQE FEEAYIPKEQ KYSEFLONPQT SLCEFSESIPT PSNREETQOK
SNLELLRISL LLIQSWLEPV QFLRLVFANS LVYGASDSNV YDLLKDLEEG IQTLMGRLED GSPRTGQIEFK
QTYSKFDTNS HNDDALLKNY GLLYCEFRKDM DKVETFLRIV QCRSVEGSCG F
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Effect of Reduction with TCEP after the Digestion
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Finding the Disulphide Linkages with BioPharma Finder Software
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How to Achieve 100% Sequence Coverage

Number of MS Peaks MS Peak Area Sequence Coverage Abundance (mol)

90.9% 100.0% 100.00%
Unidentified 14 9.1%
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MS Only Data Acquisition

Number of MS Peaks MS Peak Area Sequence Coverage Abundance (mol)

Unidentified 4 10.4%
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Chemical Modifications Present in Proteins

Position | Sequence Retention time | Modification % %
[Mod/Native] 5 min 15 min
N149 FDTNSHNDDALLK 9.43/8.68 Deamidation 1.05 1.64
M170 DMDKVETFLR 9.58/10.31 Oxidation 0.59 0.60
M14 LFDNAMLR 10.41/12.28 Oxidation 1.52 1.34
M125 DLEEGIQTLMGR 12.40/ 15.48 Oxidation 0.18 0.21
D130 LEDGSPR 3.95/4.06 Isomerization | 0.18 0.55
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Chemical Modifications Present in Proteins
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Figure 6. Relative abundance of 12 identified oxidations (A) and 7 deamidations (B) in different runs with various digestion methods.
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Chemical Modifications Present in Proteins
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Figure 7. Relative amount of total deamidation and oxidation modifications measured for the six different digest conditions (Normalization to
SMART Digest, 15 min).
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Figure 6. Relative abundance of 12 identified oxidations (A) and 7 deamidations (B) in different runs with various digestion methods.
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Peptide Mapping of Therapeutic Monoclonal Antibodies

* Peptide Map
« PTMs
* Impurities

EVOLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW
VROAPGKGLEWVARIYPTNGYTRYADSVKGRFTISA
DTSKNTAYLOVNSGTQTYICNVNHKPSNTKVDKKVE
PPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
ISRTPEVTCVVVDVSHEDNKALPAPIEKTISKAKGQ
PREPOVYTLPPSRDELTKNOVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK

& =

Sequence/PTMs

unknown or needs .
confirming

Peptide identification by _
MS and MS/MS . Fastanalysis
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Peptide Mapping of Therapeutic Monoclonal Antibodies

* Peptide Map

« PTMs

* Impurities

VO LVESG G GLVOPGGSLRLSCAASGFIKDTYINW
|:> VROAPGKGLEWVARIYPTNG YTRYADSVKGRFTISA

DTSKNTAYLOVINSGTQTYICNVNHKPSNTKVDKKVE
PPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL

BT,
£ = K

ISRTPEVTCVVVDVSHEDNKALPAPIEK TISKAKGQ

e PREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV

g ety J EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS
e RWQQGNVFSCSVMHEALHNHYTOQKSLSLSPGK

Sequence/PTMs e Sentide identification b
unknown or needs eptide identification by :
confirming .\ b MS and MS/MS » Fastanalysis
I
\1, Method Transfer to LC-UV

( \ ( ) ( )
Sequence and PTMs known,

no further information
required

Stability studies, QA/QC,
batch release)

Peptide identification by High degree of

unknown and reference confidence on retention

sample chromatogram » time determination is
comparison required!

ThermoFisher
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Overview of the Peptide Mapping Workflow

E-—ﬂhhuu..

BioPharma Finder™ 1.0
Mass informatics Platform for Protew Charactenzation

60 min 20 min 10 min

Combining all the components of this Peptide Mapping work flow a complete
analysis can bedonein less than 90 minutes.

Can be set up and verified by MS very quickly.

A relatively inexperienced analyst can obtain reproducibleresults from UV with
simple sample preparation and walk up UHPLC analysis.
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Our Workflow Solution Gives You....

--::':'::'-:‘-‘F_:.:_-_._. Biopharma :
- @ Finder
e ~—
~'

Hugely better reproducibility and
robustness!

Massive time and labour savings!

Better sequence coverage!

More.integrated software!




Our Workflow Solution Gives You....

Hugely better reproducibility and
robustness!

Massive time and labour savings!

Better sequence coverage!

More.integrated software!
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A*Unique automated Digestion

*Class leading chromatography and
UHPLC

*Highest resolution, highest sensitivity
Orbitrap MS systems

*Integrated Industry specific Software




Summary
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