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Structural analysis is the key to biological arndEon

insight for therapeutics sioTECH

7 / ‘)0 }j}% Denarturertion \ p \\K%

Native Mass Spec & CDMS are emerging as ad powerful tools for
structural analysis of complex biomolecules

F
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Mass Spec Challenges andson

BIOTECH

1) Sample Prep—Cleaning the sample
Hours per sample to remove buffers, salts, detergents, etc.

Dirty Clean

2) sample Introduction—Injection into the mass spec
Days to weeks fixing “plumbing issues”

W, =

Bubbles Clogs Leaks
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DynaChip X1 enables fast and simple mass spec andson
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- Sample cleaning — High efficiency; Non-destructive
« Sample injection — Push-button operation; Results in minutes
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DynaChip X1 Workflow anason
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Enables both on-demand and automated analysis

“ Load Chip e Inject Sample 9 Results in Minutes

Atoated
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Fighting Bubbles, Clogs, and Leaks anason
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Real-Time Readout -
-t /f| Fused silica clog in union

 Real-time readouts: pressur§ ow .rfute T
- Automated alerts of system instability R | )
- Identify “where” the issue is

« Emitter

» DynaChip Cartridge | | | |

° Tubing (]nd/()r fitting 12:071 P 12:04 FM 12:07 PM 12:10 PM 12:13 PM 12:16 FM

° Other | Sample side pressure

B Flowrate

B conditioner side pressure
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Universal Compatibility andson
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Thermo \Waters:

SCIENTIFIC

Agilent Technologies
J
- IVIegadaIton an
‘ olutions e )
Roll-up integration with most
commercial nanoESl interfaces Scc!mEg)sg True!\ﬂﬂ.ﬁﬁt’
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DynaChip X1 Platform

Fundamentals & Capabilities
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Selected List of Reagents Removed

Concentration
Tested

Reagent Reagent

Ammonium sulfate 500MmM Hexylene glycol
*NGC| 3M Formamide
KCI 2.7mM Pluronic F-68
Sodium Phosphate 20mM ASB-14
*Ureo 8M C8E4 Detergent
Glycine 250mM MEGA-8
Histidine-HCI 20mM LADO
Imidazole 17.56mM Lauryl Maltose
*PBS 1X Neopentyl glycol
T 30MM Cholgsteryl
Hemisuccinate
HEPES 10mM And More
Sucrose 25mM

dNason
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Concentration

Tested
1%
70%
0.1%
300uM
2X CMC
ImM
0.05%

0.01%

0.001%

* = Data shown in this presentation
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DynaChip X1 vs. Spin Filter
Online clean up of Ix PBS —NIST mAb
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. Tic Charge State Distribution Glycoform Resolution
100 100
F™
F
1z
-
2X Spin Filter (30kDa):
60 min total . e
0L e Time 2000 3000 4000 5000 6000 7000 fom | se;m | sam0 | e | sge | eoa0
200 400 600 800 1000 1200 = 14.00  16.00
1004 100+
1004
DynaChip X1:
o L] 0 0 U / 0 T T T T T T T T T T T T
15 min tOtCII run tlme "o 400 | 600 | 800 | 1000 | 1200 | 1400 1600 2000 3000 4000 2000 000 7000 mz 5900 5920 5940 5960 5980 5000
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Data Acquired on: Waters Xevo G2-S Q-TOF
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Exploring DynaChip Buffer Exchange Limits andson
Removal of 250 mM — 3 M NaCl for Glycoform Resolved NIST mAb

1.286g NaCl in 7.33 mL

Full Spectrum

water
49% saturated Single charge
solution state zoom
« 0.1 mg/mI NIST mAb exchanged out of NaCl solutions Data Acquired on: Waters Xevo G2-S Q-TOF
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NIST mADb "Refolds” after Removal of 8M Urea andson

Spectra .
P . +27 Charge State Deconvolution
(ava. over elution)
12DEC2024_DUMMY_BIOTECHNE_8M 587 (9.945) TOF MS ES+ “1
100+ 35295852 1.56e4 5707 2065 57235117 Di4f. U0 [ReFd=N]
3805.3718 56878989 R
3369.4280. 3805.5232 5682.0049.

3226.4143.
31543225

%

L]
Direct
[
Infusion . o SN
U I""I""I""I'"'I""I""I'"'I"''I""I""I"''I""I""I""I""I""I""I""Irrl-'l’Z '|""|'""'"'|'"'|""|""""'|""|""|""|""m"ll2 147.0 147.5 148.0 148.5 149.0 149.5
2600 3000 3500 4000 4500 5000 5500 G000 6500 7000 5660 5680 5700 5720 5740 5760 Mass (kDa)
12DEC2024_A170A102018_BIOTECHNE_8M 690 (11.687 TOF MS ES+
- - - ( }5?0?_1138 12785 12DEC2024_A170A102018_BIOTECHNE_BM 630 (11.687) TOF MS ES+ 100
1007 5707.5776 100~ 5700.9009 5707 1138 1.27e5
' 5707.5776
54899175 | 57134204 57134224
59419771 5604.8149
o 5719.6720
S e 5483.0453 5948.3511 m e { 705 088
2573 8235 5299.5786~ 61827891 55035176 P
_3144.0083 5288.2324 6196.5361 -5731.8433
64511274
° 0- m'z 04
DynCIChlp X1 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 0 N A A e miz MO WIS R0 B 190 148

« Glycoform resolution achieved following DynaChip X1 buffer exchange

« Maintenance of native confirmation after sample cleanup
« Clean deconvolution following DynaChip X1 sample treatment biotechne

@

Data Acquired on: Waters Xevo G2-S Q-TOF
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Results and Applications

MmAbs & ADCs
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Native MS - Collision Induced Unfolding andson
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Spin Column + DynaChip X1 +
Passive Spra nanoESI Source

Drift time (ms)
[=)]
o

« Maintained ground state transition with
DynaChip flow-through buffer exchange

A
)
|

GOLD

. STANDARD . /

- Simplified native workflow: commercial
ion sources, no prior buffer exchange

(=)}
o

Drift time (ms)
w
o

25 50 75 100 125 150 175 200 25 50 75

100 125 150 175 200
Collision Voltage (V)

Collision Voltage (V)

FUJHFILM
ClU Voltage Ramp. 5V steps @ 18 seconds (40 steps) DeSyHEn
= 12min C1U collections Data Acquired on: Waters SELECT SERIES Cyclic IMS
© 2025 andsonbiotech.com
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Native MS - Collision Induced Unfolding & lon Mobility

lon Mobility

24+

.
E E E
©
&0 '§ 50 &
3 o [
0 1961 (C) “ #
30 - - 30 3
25 (0 75 100 125 150 175 20! 25 0 ) 100 125 150 175 00)
Collision Voltage (V) ollision Vol [{

IgG1 bsAb (J)
0 %5 100 125 10 15 20

£ £ ¢
&0 ; 50 €50
5 s 5
1962 (F) © 19G4 (G) “ IgG4 (H) ©
e o, s aa] L S 1 so a5 a0] 25 s 15 100 15 150 175 fod *
Collision Voitage (v) Collision Voltage (V) Collision Voltage (V)
IgGl IgG2 IgG3

o%ﬁa Qgﬁa

bsAb IgG1

<S¢ %
o@j; E;v

®

- CIU analysis of multiple mAb classes (above)
. CIU of forced degradation on Ig2 (not shown)

© 2025 andsonbiotech.com

dNason

BIOTECH

7 27+
ilﬁ 28+

/ 26+
29+ 25+

5200 5400 5600 _ 580D 6000 6200

CIU, IM-MS captured significant
impact of Mannose-5 on stability
Not captured as clearly in PTM
analysis via LC-MS FUJFILM

Data Acquired on: Waters Cyclic IMS ~ Diosynth

biotechnologies
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Direct from Crude Cell-Culture Media mAb anason
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Highly sensitive analysis from day 5 culture media — 2.3 mg/mL
0.0001 mg/ml '
NP i ——
0.00075 mg/ml X |
6600 6650 6700 6750
o J\__. J‘lk b .
0.0015 mg/ml v 3 bioreactor conditions
N J&\ J‘lﬁ b
v' 0-14 or 0-21 days
0.006 mg/ml Jk
- J‘l\ I v' Biological replicates
0.0125 mg/ml k J}& v Over 100 samples run
ke AN N in~2days
In collaboration with:
0.05‘ng/ mk L JJ\ . Jf\\ P MANCHESTER
5500 6000 6500 7000 7500 ——
mlz The University of Manchester

Data Acquired on: Waters Cyclic IMS
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Direct from Crude Cell-Culture Media mAb anason
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High-throughput mAb product monitoring — Ambr250 bioreactors
Day 5 Day 14

v' Glycan Profile

Control
v Condition comparison
ﬂ.) v 10 minute per sample
1450 1455 1460 1465 147.0 1475 148.0 1485 149.0 1450 1455 1460 1465 1470 1475 1480 1485 1490
Mass (kDa) Mass (kDa)
“ A\
Intensified
Fed-Batch In collaboration with:
MANCHESTER
1824
The University of Manchester
. . . . . . . . . 145.0 1455 146.0 146.5 147.0 147.5 148.0 1485 149.0 . .
A it Mass (kDa) Data Acquired on: Waters Cyclic IMS
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Direct from Crude Cell-Culture Media mAb anason
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High-throughput mAb product monitoring — Ambr250 bioreactors
Day 5 Day 14
20+ — 20+
o o . v Collision Cross Section
Collision 23+ — 3 Distribution
24+ —— 24+
Cross 25+ 25+
SeCtIOH —— Summed —— Summed v CIU
Distribution
v' High level structural
- e — insights
7000 7250 7500 7750 8000 8250 8500 8750 9000 7000 7250 7500 7750 8000 8250 8500 8750 9000
CCS (A?) CCS (A?) .
v 10 minute per sample
ClU = In collaboration with:
MANCHESTER
1824

The University of Manchester
Data Acquired on: Waters Cyclic IMS
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Protein-Ligand Interactions anason
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1007 DynaChip X1 has the
- carbonic Amfd potential to provide native
arponic An rase . .
| Y MS platform for biologically
" relevant protein-ligand
interactions.
0 L LI LA B UL B T URLELILE NLRLALELE BLELALELE RLALELILE BLELELIL ARARARRERARAS RanEsnanny ||
2600 2700 2800 2300 3000 3100 3200 3300 300 3500
1004
~~~~~~~~~ Carbonic Anhydrase +
Dorzolamide (bound)
' Carbonic Anhydrase
3&" (unbound) -,
0+t T LU L L [Tt L L N P AL N m'z
2600 2700 2800 2500 3000 3100 3200 3300 Moo 3500

Data Acquired on: Waters Xevo G2-S Q-TOF
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ADCs—Drug Antibody Ratio (DAR) Analysis andson
Compatibility with 3rd Party Systems like MauriceFlex

NF: 60 s
X Unconjugated Exposure
10000 Kadcylai SOUQ/mL Kadcyla = Herceptin
Herceptin: 11 ug/mL Main Peak

§

Acidic peaks have

g‘;:i%sgt‘% Lyzirne B MauriceFlex Example Average
increasing drugto - icIEF Profile Fraction DAR
antibody ratio N Herceptin
(DAR) - (Unloaded) 0.00
BI12 2,52
, = 2 s * c12 2.88
Representative Deconvolutions pl X Cll 3.48
* Fraction C12 * Fraction C11 C9 4.35
100 150989.66|5465125 100 7 151562.858605[293 Cc7 470
|*3 b cé 5.07
o f ol
% % +2 +
+2 +4 3
AL ML o
A - T e T Data Acquired on: Waters Xevo G2-S Q-TOF
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Results and Applications

Large Molecules & CDMS
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Full/Empty AAV Capsid Ratio with Online DynaChip X1 andson
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Empty
1.0
250 1
0.8+ Full 200 -
= 0.61 ;
% Partial ae)) 150 -
©
O 0.4 A ('-C) 1 00 i
e PYNAChip Online L
0.2+ Buffer Exchange DynaChip Online Buffer Exchange [l
e Offline Buffer .
Exchange offline buffer exchange
AAV8 0-0 L] L] . L] L] L] L] L]
scDNA HEK production 1 2 3 4 5 6 7 8 ) 3 4 5 6
Mass (MDa) Mass (MDa)
Prep Structure Mass (MDa) FWHM (MDa)
Offline Empty 3777 0163 DynacChip X1 streamlines CDMS
2 i Partial 4.481 0.135 . .
C(O,Xusrﬁ'r’]‘) e workflow with online buffer
Full 5.008 0.101 .
exchange and direct nanokESl
Empty 3.754 0.122 . ” I\/I egadalton
DynaChip Partial 4.537 0.220 Integ ration olutions
Full 4.996 0.100 Data Acquired on: Megadalton CDMS System

© 2025 andsonbiotech.com 23




CDMS - AAV 5

Enabling online AAV anadlysis from small sample volumes

DynacChip X1 Online
w Buffer Exchange with
direct infusion

302 ions

daNason
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Offline spin column
buffer exchange
with syringe pump
infusion

513 ions

© 2025 andsonbiotech.com

In collaboration with:

True Musst.

Spectrometry

Data Acquired on: TrueMass CDMS




Customization of Buffer for "Gentle” lonization andson
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DNA Plasmid (pUCI19) Exchanged into 20 mM Ammonium Acetate
1.0+
08 800 -
— 600
S0 o t
O o o S
O0.4- e DYNAChip Online e 400+ I
Buffer Exchange O .y s
= Offline Buffer g
0.2- Exchange 200+ £
o 0.0 . —A . | EE— : : .
DNA Plasmid (puc19) 0 1 2 3 4 0 1 2 3 4
20 mM ammonium acetate Mass (MDa) Mass (MDa)
Prep Mass (MDa) FWHM (MDa)

Offline (2x spin

colurnn) 1.700 0.036 IVI egadalton

DynaChip 1.71 0.028 olutions
Data Acquired on: Megadalton CDMS System
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Comparing SEC-CDMS & DynaChip-CDMS andson
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T=1 Prep Structure (n%s:) I(:\V/\III;ICI'V)I
0.8- T=1 1127 0.085
- Online (SEC) = T=1Prolate 1.693 0.033
(- 06 " T=2
S T=1 T=2 2.068 0.057
Q Prolate i i -
So4- — e onfine 1= 1127 0.081
== Online SEC . T=1Prolate 1.781 0.050
) (Dynachip)
Bacteriophage Qbeta 0.2- T=2 2.181 0.102
0.0
1 2 3 4 5 6 7
Mass (MDa)
DynaChip X1 comparable results to SEC at higher throughput
while preserving sensitive biomolecular structures. |V | egadalton
olutions

Data Acquired on: Megadalton CDMS System
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Efficient Desalting and Native mRNA Analysis andson
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Higher Spectral Quality and Richer Information
Dilute & Shoot: - DynacChip X1: 5 ulL injection
30 x dilution, long acquisition
e e +— Measured: 323,680 Da
Measured: 335,700 Da Error: +0.4%
MRNA Error: +4.2% 1 mg/ml EGFP mRNA in ImM
Sodium Citrate MRNA Over-extended mRNA:
Sequence Mass: 322,316 Da ~4750 Da shift
% Length: 997 nt % - ]
_ Dimer
Dimer N’ / Non-resolved
aggregate
/ (Trimer?)
“7500 10000 12500 15000 17300 20000 22500 7500 10000 12500 15000 17500 20000 22500

m/z (Th) m/z (Th)

In collaboration with: . . . . . . .
v' Significant improvement in spectral quality and ESI intensity
UNIVERSITY ] I v' Significant removal of adducts as demonstrated +0.4% error in mass
orMmnesora Gad "hcgofg v Higher resolution revealing overextended population

Data Acquired on: Thermo Q Exactive UHMR MS
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Rapid and Efficient Online Cleanup of mMRNA anason
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Enabling Native Charge State Resolution of Megadalton Species

28+
EGFP (997 nt), 323.7 kDa (+0.4%) , ,
v" DynaChip enables resolution
on RNAs in the 1000nt + range
4+ v F-Luc and Beta-Gal measured
F-Luc (1922 nt), 612.3 kDa (-1.4%) mass were lower than
predicted sequence mass.
4 v" Lowered mass could be due to
57+ — degradation—only possible

. tell that with sufficient clean-
BetO_GGI (342] nt), 104].9 kDG (_5.8 /0) up and removal Of adducts

% oy

5000 10000 15000 20000 25000 30000

In collaboration with:

kar|
OF MINNESOTA Research Group

m/Z Data Acquired on: Thermo Q Exactive UHMR MS

UNIVERSITY
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Thanks to CASSS MS, Collaborators, Teammates andson
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All technical data available online at
www.AndsonBiotech.com/Resources

Thanks to our Collaborators!

IVIegadaIton I I

FUJIFILM

olutlons . Diosynth
Gad ka ri biotechnologies
Research Group
bietechne FYRNeIRnY &
— 1824 TrueMass
plomm@ The University of Manchester spectrometry

andson
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None of this possible without

Andson Biotech’s Technical Team: Mason Chilmonczyk, PhD suraj Dhungana, PhD
CEO, Co-Founder VP Marketing and Business Dev
Suzanne Bock Aryan Dhingra Carter Asef, PhD Casey Vantucci, PhD Austin Culberson, PhD mason@andsonbiotech.com sdhungana@andsonbiotech.com

Microfab Engineer Mechatronics Engineer FAS Senior Scientist Principal Engineer
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