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Internal

QOutline

® Large Molecule Research Group at Sanofi

® Multi-specific antibodies: formats and analytical methods

®* Mass spec for high-throughput samples (early-stage screening)

®* Mass spec for medium-throughput samples (protein production QC)

® Technology development and ongoing challenges

sanofi
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Large Molecule Research at Sanofi

Supporting early-stage antibody discovery research for therapeutic areas across the company

Biologics
Characterization,

Molecular
Engineering &

Protein Antibody
Expression, &
Purification
(BiCEP)

Engineering Discovery

Screening
Technologies

« Antibody and - DNA synthesis « Developability + Phage display
antigen «  High- analysis + Single B-cell
production throughput + Engineering cloning

* Protein QC & screening optimal
binding assays assays function &

eliminating

sanofi liabilities ;
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Large Molecule Research at Sanofi

Supporting early-stage antibody discovery research for therapeutic areas across the company
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Internal

Large Molecule Research at Sanofi

Supporting early-stage antibody discovery research for therapeutic areas across the company

Translational La rge
Sciences Molecule

Research

Rare & Immuno-
Neuro oncology
Diseases

Oncology

sanofi
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Intact Mass Analysis of Therapeutic Proteins within Protein
Production Group

Role in our workflow:

® Mass spec data is used to evaluate protein quality and decide
which proteins might make good therapeutic candidates

Instrumentation: Agilent 6545XT Q-TOF

® Designed especially for characterization of large proteins
® Can also be used for released glycans, subunits, peptides,
small molecules, etc.
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Multispecific Antibodies

* Monoclonal antibodies are a well-established drug class that is growing rapidly
* Many complex disease pathways can be modulated more effectively by engaging multiple targets
* Multispecific antibodies can enable novel functions compared to mixtures of parental antibodies

* Many mechanisms of action are possible:
+ cell bridging
* receptor cross-linking for agonism or inhibition
« mimicking of cofactors to position enzyme & substrate
« employing binding event for transport

* >>100 msAbs in clinical development for diverse indications; cancer, immunology & inflammation,
hemophilia, diabetes, HIV, osteoporosis...

Labrijn, A.F. et. al, Nat Rev Drug Discov, 2019, 18.

sanofi Xu, L. et. al, Science 2017, 358. 4
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Advances in Multispecific Antibody Formats: A Plethora of Options

BslgG 150 kDa BsAb Fragments

Ci Mab* DAF (tv ) DAF (four-in-one) DutaMab DT-1gG Nanobody* Nanobody-HSA* BIiTE* Diabody DART*
150 kDa 150 kDa 150 kDa 150 kDa 150 kDa 25kDa 33 kDa 50 kDa 50 kDa 50 kDa
NS¢ N NS N .1 .
iy u : b l L
] ]
Knobs-in-holes Knobs-in-holes Charge pair Fab-arm exchange SEEDbody TandAb* scDiabody scDiabody-CH3  Diabody-CH3 Triple Body
common LC 150 kDa assembly 150 kDa 150 kDa 150 kDa 1\50 kDa 100 kDa 50 kDa 75 kDa 125 kDa 100 kDa
s ; WA \
N wiun ) W §\“//
opfe : i
Triomab* LUZ-Y Fcab xA-body Orthogonal Fab Miniantibody Minibody TriBi minibody ~ scFv-CH3 KIH Fab-scFv
150 kDa 150 kDa_ 150 kDa 150 kDa 150 kDa 50 kDa 100 kDa 100 kDa 75 kDa 100 kDa
; \ @
§ ) : S b
v N 7 NS i W ] " |
Rat lMousa H == 1] b Iy

Appended IgG >150 kDa
DVD-lgG* IgG(H)-scFv* scFy-(H)lgG 19G(L)-scFv scFv-(L)igG scFv-CH-CL-scFv F(ab')2 F(ab')2-scFv2 scFv- KIH Fab-scFv-Fc
200 kDa 200 kDa 200 kDa 200 kDa 200 kDa 50 kDa 100 kDa 150 kDa 100 kDa 125 kDa

W V M |/Q7 W N ‘M 'ir “&éi

IgG(L,H)-Fv IgG(H)-V V(H)-lgG IgG(L)-V V(L)-lgG Tetravalent HCAb  scDiabody-Fc Diabody-Fc  Tandem scFv-F¢ Intrabody

175 kDa 175 kDa 175 kDa 175 kDa 200 kDa 100 kDa 150 kDa 150 kDa 150 kDa 150 kDa
A

f Y MY XYY Y I

Bispecific Fusion Protein
Dock and Lock® ImmTAC* HSAbody* scDiabody-HSA Tandem scFv-Toxin

KIH IgG-scFab 2scFv-lgG 1gG-2scFv scFvd-Ig Zybody
75 kDa 120 kDa 120 kDa 120 kDa

200 kDa 250 kDa 250 kDa 200 kDa 180 kDa 160 kDa

té];’ GY“ EV’O Y 3§ ! ek g=o WA

BsAb Conjugates

DVI-gG (four-in-one) 1gG-1gG” Cov-X-Body" scFv1-PEG-scFv2
200 kDa 300 kDa ~160 kDa 60~70 kDa

U Y et

Considerations for format
selection:

+ PK/PD properties

+ Fc effector function

« Chain pairing

+ Binding valency & geometry
+ Developability

Speiss, C. et. al., Mol. Immunol. 2015, 67.
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Sanofi Multispecific Antibody Format: CODV

Cross-Over Dual Variable Ig-like Proteins

Enables binding to 2 or 3 different antigens
Close similarity to natural IgG

No N- or C-terminal VH or VL extensions
Linkers promote defined paratope orientations

Pharmacokinetic properties and effector functions can be
tuned using Fc mutations

Symmetrical nature of bispecific CODV avoids chain Bispecific Trispecific
mispairing challenge CODV CODbV

SonOﬁ Steinmetz, A. et. al, mAbs, 2016, 8
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Chain Mispairing in Triab CODVs

Intact triab 2xmAb LC 2x CODV LC Half CODV mAb homodimer CODV homodimer
~172 kDa ~158 kDa ~183 kDa ~99 kDa ~144 kDa ~199 kDa
. ¢ * Mispaired molecules present expression/purification
= challenges and can hinder downstream assays

* Many internal efforts under way to optimize engineering,
£ expression, and purification

/ * Identification and quantification of each molecule is critical for
identifying best candidates and optimizing production

Isobaric mispaired triab Aggregates

10
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Characterization of Triab CODVs

Mass spectrometry
enables identification

INTENSITY

Separation technigues
with A280 protein L
detection enable
quantification

M
for LC swap

INTENSITY

DSF/DSC

INTENSITY

Binding and stability
assays provide
information about
function

Ercole Rao, et. al. J. Appl. Bioanalysis 2020, 6.
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Multispecific Antibody Discovery Workflow

ID/Production of parental mAbs

1000+ binders from mice
Screen by ELISA

Eliminate redundant sequences
Re-format to higG

sanofi

HT Production of multi-specific Abs Mid-scale production of leads

~200+ proteins 5-10 triabs expressed transiently
) Titer =) In-depth binding characterization

Binding Cell-based assays

Basic activity assays Initial in vivo work

Purity after proA purification

- -

Intact mass: Intact mass:

Determine % abundance 1) ID species present after ProA
of intact triab vs. 2) Determine fraction pooling
mispaired molecules 3) Final QC

12
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High-Throughput Production of Trispecific CODV Antibodies

- - ‘)\_\

Gy ’ -
l - - S L

100+ TriAbs
Produced on PEPP| HEE——)

Expression yield
Binding/functional data
Purity: aHIC + MS

Protein Expression & Eurification Platform

Challenge: Importing information for intact + each mispaired molecule
...AND matching it to each raw data file
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HT Triab Analysis using AWS and Byos

Task: Lab

1. Query Genedata Biologics to retrieve sequences for all triabs on a sample list ’_?::‘r’nmath“
2. Combine the chains for the intact and mispaired molecules

3. Create an output file that matches the raw data will all the sequences for each triab

MS Path CSV from Byos

Inputs: ‘ AWS Gateway

X Excel file with list of GDB
Protein ID#

1 |

_|ColumnN:FilePath ught Chal Heavy Ch: Heavy Ch& Ught Chal Intact Tna leCI +1: 1xHC2 + 1) 2x HC‘J. 2x2x HC2, 2x 1x HCI 1x 1x HCI lx
> |Expectation Undesirec Undesirec Undesirec Undesirec Desired  Undesirec Undesirec Undesirec Undesirec Undesirec Undesired
ColumnType Mass Mass Mass Mass ss Mass ass ass s Mass ass

Output:

‘l:‘_aiololu]m\ula‘w'w,d A



Internal

Project Creation Options for HT Analysis

Launch Workflow... Save Workflow... Save As Portable Workflow... Workflow Properties... Basic Options v
_Samples  Sequencesandmasses  Sample-proteininput  Processing nodes

Samples-proteins

FilePath Sampl apleNa leMas eMass  Light Chain 1 Heavy Chain 1 Heavy Chain 2 Light Chain 2 Intact TPP IXHCT « IxLCT TxHC2+ 1C2 b A
Samplel SampleN Mass Mass Mass Mass Mass Mass Mass Mass Mass

Desired Undesir Undesired Undesired Undesired Undesired Desred Undesred Undesired L
G:\Kalie\2022\20220224 ... RSN e e e St A o DNt —hn
G:\Kalie\2022\20220224 _...
G:\Kalie\2022\20220224 _...
G:\Kalie\2022\20220224 ...
G:\Kalie\2022\20220224 _...
G:\Kalie\2022\20220224 _...
G:\Kalie\2022\20220224 _...
G:\Kalie\20221\20220224 ...
G:\Kalie\20224 20220224 _...

GAKalis\20220\20220724 .. ¥
< >

Import CSV... | Import MS Fles...

Create Project...

« Sample-protein input tab in Intact is used to import CSV created by Lab Automation
workflow

15




HT Reporting

100+ I

804

[ Intact Triab
[ Mispaired species

8
|

704

Relative Peak Intensity (%)

Sampl|
0 T T T T T T T T T T T T T T T T
Nl L ) L o % . LI L A b a A - LT R LR R ) a BN AW W L e} ™ A LT R & ™ A A A L e T ]

Batch ID Number

Excel report with peak intensities, mass error, plots also generated
Data enables project teams to select best lead candidates
Stacked bar chart view provides visualization for finding trends



Internal

Multispecific Antibody Discovery Workflow

ID/Production of parental mAbs HT Production of multi-specific Abs Mid-scale production of leads
1000+ binders from mice/in vitro disc. ~200+ proteins 5-10 triabs expressed transiently
Screen by ELISA mmm) Titer =) In-depth binding characterization
Eliminate redundant sequences Binding Cell-based assays
Re-format to hIgG Basic activity assays Initial in vivo work

Purity after proA purification

-

Intact mass: Intact mass:

Determine % abundance 1) ID species present after ProA
of intact triab vs. 2) Determine fraction pooling
mispaired molecules 3) Final QC

sanofi 17
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QC of Larger-Scale Triab Productions

Challenge: Importing information for intact + each mispaired molecule

Inputs: Byos Workflow: Project Creation Options:

St Somples  Sequerdes sndmadies  Sampleprofsninput  Progessing nodes
—’
! Cequences
— |

Sequences  Budeling badks

FASTA file with 2

Chains ° ) &verage mass () Monosaboqss mass
LC,S + 2 HC,S W Hame Sequence/sversge mass
Triabs : itiroliog Chains are
> ’ iy updated with
each new
(3 - % sample
| .
Select Fom FASTA e, fdd ']
Raw data (*.d) file o

Sequence combinations L Mirror Chains: tasle
SJT: = Mame Composition
il spmples  Inkact Tiab S'ECIU EFICE'. ALTETICTID)

Al samples T HCH, T HC2 2w mdb L2 . . B{ 1010
Mizsmples  tx HC1, tx HED 2 CODV LT combinations AZIBC)
Misaenples T HC2, T LE2 . CHBi)
Algaenples  Tx HEL T LET saved in ALTE(T)
Missenphes 3xHCL 2 LC2 CE06)

All gamples 2o HOH, 2x LCY WGrkﬂDw ARZIBE)

sanofi o s




Result

Reports for
End Users:

Excel + PDF

Internal

* End users are not mass spec
analysts: annotations need to be clear
* Peak annotation is flexible
* All tabs in PDF reports have free text
option to add explanations

2% mab LC , Reference
1586858.0
a

Intact Triab , Reference
171128.7
2

A B C D E F G
— — Results need to be uploaded
1 |Sample name ID confirmed Maszsz Expected mazs Delta maszs from eale. Delta Mass ppm  Outeome . .
i . ; i to Genedata Biologics
2 |PPB-1134 Yesz 144500 144495 s 34.6 Pazsed
i . * Report export to Excel
3 |PPB-113s Yez 49000 48000 1 204 Pazzed
i w/custom headers
4 |PPB-1136 Yesz 145097 145090 7 48.2 Not Pazsed .
o v 145000 L44993 ; <53 amhi * Multi-doc report accommodates
- = " ] e S samples analyzed with different
o |PPB-1138 Ambiguous 146318 146317 1 6.5 Pazzed WOI’kﬂOWS
7 |PPB-1139 Yez 23001 11008 3 130.4 Pazzed
8 |PPB-1240 Yesz 201040} 200996 4 19.9 Pazsed

19



Internal

QOutline

® Large Molecule Research Group at Sanofi

® Multi-specific antibodies: formats and analytical methods

®* Mass spec for high-throughput samples (early-stage screening)

®* Mass spec for medium-throughput samples (protein production QC)

®* Technology development and ongoing challenges

sanofi 20
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Characterization of Triab CODVs

Mass spectrometry
enables identification

INTENSITY

Separation technigues
with A280 protein L
detection enable
quantification

M
for LC swap

INTENSITY

DSF/DSC

INTENSITY

Binding and stability
assays provide
information about
function

Ercole Rao, et. al. J. Appl. Bioanalysis 2020, 6.



Candidate Selection Using aHIC with MS

2x mAb LC Intact triab

80% pure by aHIC  |"*{*
101064 124302 145260 18FB74 4 g44ha
100000 1.210% 1.4-108 1.6-108 1.8-1p°

48% pure by aHIC

126816 1
101557 113958

172304

159383

45260

1.2-108

100000

79% pure by aHIC

1.4-105 1.6-10 14108

T T
100000 1.2:10°

1.4-105

16-10° 18f10°

(lllustration)

N ]

Intact triab 2X mAb LC

aHIC data from Megan Salemi, Sagar Kathuria®
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Technology Development with aHIC and MS

« Current setup: Assignment of aHIC peaks is tedious and unreliable
« Test ability of 2D LC-MS (aHIC x RP) to enable identification and quantification in single experiment

Triab A Intact triab
Expression condition 1: B 2xmAb LC
A M20000-205000] mi={ 1000-%000] N 2x cobv LC
1200e+5 — irkact Trab , Rixferance
3 1711282 = s
1 800w +5 —: r
-O-KO."—E
;;m---‘- 2cwab | C , Ref wence
: S2683
‘m“—:
2800av4 :‘G 347756
T3 397763
e com i 2 T T T g T 7
55000 00000 L 15000) 200000
Triab A
Expression condition 2:
1E20000- 2050007 mi:{ H00-4000) = & " R
S500e ot 4 act "i{‘-.fd&«l’.@ 3
i - .l'--“'
’:H‘li-( :-
£
E
S B00w v4 2 ; g _/i\
J > Goon ; Rafaferce T T T T T
1 W — <5 i Y o= 7 - - - . -
Tes 270 3o0r ey !
25000 02 St — - - v T v v ¥ v A= -
£0000 100000 o 200 200000



Challenge: Many Separation Techniques Do Not Use MS-
compatible Buffers

Solution must be volatile, low salt, and conductive to be ESI-MS compatible

Triab aHIC chromatogram:
Mobile phase: 1.5 M ammonium sulfate/25 mM sodium

phosphate Concentration of common buffer components that
= T : reduces the MS signal by 50%:
I Type Component SC,,
Sodium chioride 1.5 mM
Salts Magneasium chloride 25 um
< Ammonium sulfate 1imM_— ———
- T - - - - Guanidinium chiloride 38 pm
Chaotropes
Urea GO0 pm
sSDs 1.7 pm
Triab reverse-phase LC TIC chromatogram: Detergents* Triton X-100 42 pm
Mobile phase: Water/acetonitrile + 0.1% formic acid Twaan 20 13 m
I.ZDDeH)—; Tris base 91 pm
1.0002+0 —
e Buffers HEFES GO0 pm
z E PBS 31 um
ER Antibody formulation 3.4 um
4.000e-1 —|
2,000=-1 —E

— T """ T T T
2 3 Mimas= g 5 &

1
SN O bl g gpvwering Life Donnelly, D.P. et al. Nature Methods, 2019, 16 24



One Potential Solution: 2D LC-MS

15t LC column separates proteins (ie using an aHIC column); 2" LC column buffer-
exchanges each peak (ie using a standard reversed-phase column)

Pump 1 Pump 2
Auto- /I —aric &P
sampler
(to waste)

Jr|| ‘I\ ' D chromatogram

Level L 1\ (@aHIC)
20 sampling
" —L ad _—| D gradient
(RP)

SAN O Fl J Er—nfowcr.'ng L%ﬁe.

v

To Mass Spec

» A280 Detection from 15t
dimension (aHIC) enables
protein quantification

+ MS detection after RP desalting
enables protein identification

« Collaboration with Agilent demo
lab to evaluate this method

Image credit: Agilent 2D LC User Guide  *



2D LC-MS Demo with Agilent

Sent 4 triabs from different projects for analysis

15t column: Agilent AdvanceBio HIC column (4.6x100 mm) with 1 M ammonium
tartrate, 50 mM sodium phosphate running buffer

2nd column: Agilent desalting cartridge & PLRP-S column (2.1x50 mm)
Mass spec: 6545 XT qTOF

Evaluate whether this method would enable us to better interpret the aHIC
data by assigning peaks using MS

Determine whether mass peak intensity is a valid estimate for intact triab
abundance by comparing to A280 quantification

SA N O Fl J Er—nfowcrr'ny L¢e



aHIC Chromatogram from Demo Triab #1

DADT A, Sig=280 4 Ref=off (2D_Bispeci...10-100 0.5mL triplicate 2021-02-10 15-18-2 1001 -01F-A4-Triab 4.0} |
7 k'

50
40

« 2 cuts were sampled from each aHIC peak

o  Eluate from each cut is transferred to valve,

reverse-phase column, then MS for detection
E 2p __
10 o
o o
10 4
0 10 ZIC 0

Time [min]

SANOFI «p Patrick Cronan, Rebecca Glaskin 27



Deconvoluted MS from Each of 4 Cuts:

Cutl
'
Cut 2
Intact Triab
Cut3
[ ]
2X mAb LC
Cut4

2x CODV LC

+ES| Scan (rt: 3.460-4.116 min, 41 scans) Frag=380.0V Cut 1 at 874 min from Trizb4_Feb10-r001.d Deconvoluted (Isctope \width=0.0)

Intac_:rt”Triab

+ESI Scan (rt: 3.452-4.000 min, 32 scans) Frag=380.0v Cut 2 at 8.86 min from Triab4_Feb10-r001.d Deconvoluted (Isctope \Width=0.0)

4111017 56376.58 62197.00 24588.83 105422.00 112681.44 128176.74

17165082

148629.37 15813266

+ES| Scan (rt: 3.530-3.874 min, 22 scans) Frag=380.0Y Cut 3 at 9,68 min from Trizb4_Feb10-r001.d Deconveoluted (Isctope 'width=0.0)

2X mAb LC

158377.40
171693 31 2 COD
185010.69
31235.95 42949.66 5723047 66268.98 7783252 8584766 104786.99 11367791 12263632 13582443 145505.01
+ESI Scan (rt: 3.519-3.879 min, 23 scans) Frag=380.0v Cut 4 at 3.77 min from Trizb4_Feb10-r001.d Deconveluted (Isctope \Width=0.0)
158375 14
17169308
o N . 185011.02
47953 45 5723097 B820835 7918834 32505.08 11367822 12262885 13255526 14550558 |
30000 40000 50000 60000 70000 80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000

Counts vs. Deconvoluted Mass (amu)

VLC

28



Overlaid 2D Spectra vs Reverse-Phase Spectrum

2D Method enables detection of low-abundance molecules

x10 & |+ESI Scan (rt: 3.519-3.879 min. 23 scans) Frag=330.0% Cut 4 at 9.77 min from Tri |ntact Triab
1.6
171630.82
1.4
Overlay of 4 cuts from 2D Method: .
1
0.3
2x mAb LC
0.5
0.4 15837740
0.2 .
ol 57230.97 7918834 X A 1350: 0.6
20000 60000 20000 100000 120000 140000 160000 120000
Counts vs. Deconvoluted Mass (amu)
J Intact Triab
4.0002+4 —] 1717485
b -]
Z.000e+4 —_
= ]
Mass Spectrum from Reverse- .
Phase Method: 200044
] 2x mAb LC
Lo0ne4 158478.5
] z2281.4 57554.0 1' ]
00008 +0 bk s - ) atl

SANOFI
J S0000 M 100000 150000



Internal

2D HIC Demo Summary

TPP %lIntact Triab-aHIC A280 %Intact Triab- Mass Peak
Intensity

Triab 1 76.5 85.1
Triab 2 75.4 71.2
Triab 3 89.2 90

 Relative quantification of intact triab using aHIC chromatogram integration provided
similar results as quantification using the mass peak intensities- helpful for HT
screening from PEPP

» Co-elution of mispaired molecules on aHIC complicates A280 quantification; might
be improved by using a longer aHIC column

« 2D LC-MS enabled detection of low-abundance molecules that were not detected by
RP LC-MS

 For in-process analytics, it would still be a helpful method for ID’ing extra HIC peaks



Internal

Technology Development for Ongoing Challenges

Detection of samples with
isobaric mispairing

172 kDa 172 kDa

- MOBILIion

;-' SYSTEMS, INC.

Test ability of HRIM to separate
mispaired proteins ion mobility
Additional separation in IM
dimension could enable faster
data acquisition

Demo with MOBILion in progress

Analysis of new formats where mispaired
molecules are close in expected Mw

For certain msAb formats, intact & mispaired proteins differ by <5
Da, making peak assignment ambiguous

Fab digest of large libraries is expensive and time-consuming
Evaluating library design tool to flag molecules with close Mw'’s
before proteins are produced

31
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Internal

Quantitation Using aHIC Chromatogram integration vs. Mass

Peak Intensity

RP-LC-MS
Mass peak

aHIC
Chromatogra
Intact Triab m integration

‘. Intact Triab 76.5%
2x mAb LC
20.9%
2x CODV LC

2x mAb LC, 2x CODV LC

B

.77

intensity
85.1%
14.9%
Not Detected

8/28/2024

o 34



Internal

aHIC Chromatogram from Demo Triab #2

—— DAD1 A, Sig=280,4 Ref=off (2D_Bispeci...0 Bio10-100 0.5mL friplicate 2021-02-08 15-20-061005-2-Triab 2.0] |

mAll

20 A

1

2 34

]

[

6 cuts were sampled from aHIC peaks

Eluate from each cut is transferred to valve,
reverse-phase column, then MS for detection

sanofi

20

Time [min]

T
30



Internal

Deconvoluted MS from Each of 6 Cuts

x106 +ESI| Scan (rt: 3.362-3.657 min, 19 scans) Frag=380.0V Cut 1 at 6.13 min from Triab2_Feb08-r002.d Deconvoluted (Isctope \Width=0.0)
' Cutl
W ]
od 38065.83 4854524 56626.41 £8532.87 80216.38 99497 41 114181.70 12317813 135781.85  145152.85 160426.26 1'725,%9' 31 184756.35
x10% |+ES| Scan (rt: 3.338-3.731 min, 25 scans) Frag=380.0V Cut 2 at 8.16 min from Triab2_Feb08-r002.d Deconvoluted (Isotope Width=0.0)
) Cut 2
Intact Triab "
EEE18.2 96836.83 426243 123167.87 3E525.96
. . 10 scans) Frag=380.0V Cut 3 at 8.92 min from Triab2_Feb08-r002.d Deconvoluted (Isctope Width=0.0)
\ Cut 3 o
FO5 7843143
od 95
x10% +ES| Scan (rt: 3.474-3.638 min, 11 scans) Frag=380.0v Cut 3 at 8.52 min from Triab2_Feb08-r002.d Deconvoluted (Isotope Width=0.0)
2 Ab LC Cut3 1 1?25{5.52
ol 38405 35 71293.55 8512850 9683127 11426483 123163.31 138561.51 1 I\
x10% +ES| Scan (rt: 3.365-3.463 min, 7 scans) Frag=380.0V Cut 4 at 3.15 min from Triab2_Feb08-r002.d Deconvoluted (lsotope \Width=0.0)
. . Cut4 39506 23
L 1
B _ o - 172587.62 184743 51
\f( od 4237495 50906.68 59593.04 70531.96 8342976 In 117655.35 13074574 151 315.. 7 |
x10% +ES| Scan (rt: 3.447-3.627 min, 12 scans) Frag=380.0v Cut 4 at 3.15 min from Triab2_Feb08-r002.d Deconvoluted (Isotope Width=0.0)
Cutd | 0672
160424 56
2x CODV LC S W
Cuts |
o4
\ x10& +ESI Scan (rt: 3.113-2.252 min
‘ 3614514
1
Cut 6

100000 110000 120000
Counts vs. Deconvoluted Mass (amu)

L5 N

160000

170000



Internal

Overlaid 2D Spectra vs Reverse-Phase Spectrum

2D Method enables detection of low-abundance molecules

210 % |+ES| Scan (rt: 3.365-3. 463 min. 7 scans) Frag=380.0V Cut 4 at 9.15 min from Triab2_Feb08-r002.d Deconwvoluted (..
2| Free CODV L
275
25
2.5 ]
. 2]
Overlay of 6 cuts from 2D Method: - Intact Triab
1.5
1.25 72587 22
1 ,
0.75
0.5 2xmAb LC  |ox cODV LC
0.25- R S s-s-s:is.,z.z. T 'E-C-Lf‘— 56 X -g.»_rls. 51
o 40000 0000 80000 100000 120000 140000 150000 120000
Counts vs. Deconvoluted Mass (amu)
7.0002+4 —: M[20000-200000] m/z[1000-4000]
] Intact Triab
£.000e+4 —: 172622,2
Mass Spectrum from Reverse- JOPE
Phase Method: e ]
st 2x mAb LC
a1 Free CODV LC wens | 2x CODVILC
° ] 351‘%5‘0 T J 184300.5
so nOfI D,m,,n_:ﬂ.l Y N . .hl . : : " ‘ _ _ _ : | III : : r :

50000 M 100000 150000
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Quantitation using aHIC Chromatogram Integration vs. Mass Peak Intensity

Intact Triab aHIC RP-LC-MS

md) - @ &
s ;

t 0§ & Chromatogram | Mass peak
! integration intensity
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