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Adeno-associated virus (AAV): a vector of choice for gene therapy

Q Non-pathogenic single-stranded DNA virus

12 different serotypes

,\% Relatively simple biological structure
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Adeno-associated virus (AAV): a vector of choice for gene therapy
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2D-LC multi-attributes method

CQA#1 CQA#H2 CQA#H3
Aggregation W Capsid integrity | Capsid identity

CQA#4
Post-translational

modifications

/)  Q QP  AAV2 AAVS, Acetylation,
AAV6, AAVS, phosphorylation ...
1 : 1 : 10 AAV9 ...?

10
Introduction 2D-LC workflow Applications Conclusion
megane.aebischer@unige.ch




2D-LC workflow

1D mobile

Sample manager

|
1D pump

Created with BioRender

“% UNIVERSITE
2’ DE GENEVE

Agilent 1290 2D-LC

(10 ports with active solvent modulation)

Agilent Q-TOF 6530

11

megane.aebischer@unige.ch



2D-LC workflow

1D mobile

column

Sample manager

|
1D pump

Created with BioRender

UNIVERSITE
DE GENEVE

Agilent 1290 2D-LC

(10 ports with active solvent modulation)

Agilent Q-TOF 6530

11

megane.aebischer@unige.ch



2D-LC workflow

Created with BioRender

1D mobile

UNIVERSITE
DE GENEVE

Agilent 1290 2D-LC

(10 ports with active solvent modulation)

Agilent Q-TOF 6530

11

megane.aebischer@unige.ch



2D-LC workflow

1D mobile

Sample manager

|
1D pump

Created with BioRender

UNIVERSITE
DE GENEVE

Agilent 1290 2D-LC

(10 ports with active solvent modulation)

Agilent Q-TOF 6530

11

megane.aebischer@unige.ch



2D-LC workflow

1D mobile

Sample manager

|
1D pump

Created with BioRender

UNIVERSITE
DE GENEVE

Agilent 1290 2D-LC

(10 ports with active solvent modulation)

Agilent Q-TOF 6530

11

megane.aebischer@unige.ch



CQA#1

2D-LC workflow I Aggregation

phases

Single heart cut (40pL)
3.5% 88.2%

B C :
8 — :
| i i - i
S L € SEPAXSRT SEC-500 column
6 — N ©  (5um, 4.6 mm x 300 mm)
v c
< = o
1D SEC - W = 52: & 200 mM potassium phosphate,
column %‘y T T <>E ~ 250 mM potassium chloride,
— Lo . pH6.2
4 I 1 < {l
— > o 0.3 ml/min
= 2 o |
— ) Lo VWD 280nm
ﬁ I | |
— Lo i
— Lo " AAVS full 1.10013 vp/mL, Vinj= 10 pL
— Lo ]
—
0 - Rl
4 6 8 10 12 Y4
Time (min)

Created with BioRender

12
Introduction 2D-LC workflow Applications Conclusion
megane.aebischer@unige.ch




CQA#1

2D-LC workflow I Aggregation

phases

Single heart cut (40pL)
3.5% 88.2%

T o |
8 - |
] Valves to i i o i
S -O= 20 L € SEPAXSRT SEC-500 column
— N ©  (5um, 4.6 mm x300 mm
%oa 6 g i‘/’i g i (5u )
1D SEC p—— vy = = ,g: & 200 mM potassium phosphate,
column %‘y @) T II <>E 250 mM potassium chloride,
I =) i i i 0.3 ml/min
= = I |
— ) Lo VWD 280nm
p—— I I I
— Do :
p—t . . AAVS full 1.10713 vp/mL, Vinj= 10 pL
— b i
—
0 et
4 6 8 10 12 Y4
Time (min)

Created with BioRender

12
Introduction 2D-LC workflow Applications Conclusion
megane.aebischer@unige.ch




CQA#1

2D-LC workflow I Aggregation

phases

Single heart cut (40pL)
3.5% 88.2%

B Co :
8 - |
| Valves to i i o i
S -O= 20 L € SEPAXSRT SEC-500 column
- 6 N ©  (5um, 4.6 mmx300 mm)
v ) c
z = S
1D SEC — = = :2: € 200 mM potassium phosphate,
column O T T <>t - 250 mM potassium chloride,
4 I 1 < {l
— > o 0.3 ml/min
= 2 s e
— ) Lo VWD 280nm
— I n |
— b I
— Lo © AAVS full 1.10713 vp/mL, Vinj= 10 ulL
— L |
—
0 - -
4 6 8 10 12 Y4
Time (min)

Created with BioRender

12
Introduction 2D-LC workflow Applications Conclusion
megane.aebischer@unige.ch




2D-LC workflow

1D mobile

column

Sample manager

Created with BioRender

Valves to
2D

2D mobile

13

megane.aebischer@unige.ch



2D-LC workflow

1D mobile

column

Sample manager

Created with BioRender

Valves to
2D

2D mobile

2D RP
column

13

megane.aebischer@unige.ch



2D-LC workflow

1D mobile

column

Sample manager

Created with BioRender

Valves to
2D

2D mobile

2D RP
column

13

megane.aebischer@unige.ch



2D-LC workflow

2D mobile
phases

2D RP
column

Created with BioRender

14

megane.aebischer@unige.ch



2D-LC workflow

2D RP column

ACQUITY UPLC Protein BEH C4 column (1.7 pm, 300 A, 2.1 mm x 150 mm)

MPA H20 0.1% DFA, MPB ACN 0.1% DFA, Flow 0.2 mL/min, column temperature 60 °C

Created with BioRender

14
megane.aebischer@unige.ch




2D-LC workflow

2D RP column

ACQUITY UPLC Protein BEH C4 column (1.7 pm, 300 A, 2.1 mm x 150 mm)

MPA H20 0.1% DFA, MPB ACN 0.1% DFA, Flow 0.2 mL/min, column temperature 60 °C

Created with BioRender

14
megane.aebischer@unige.ch




2D-LC workflow

Acidic mobile
phase and high

temperature
2D RP column

ACQUITY UPLC Protein BEH C4 column (1.7 pm, 300 A, 2.1 mm x 150 mm)

MPA H20 0.1% DFA, MPB ACN 0.1% DFA, Flow 0.2 mL/min, column temperature 60 °C

Created with BioRender

14
megane.aebischer@unige.ch




2D-LC workflow

Acidic mobile
phase and high

temperature
2D RP column

ACQUITY UPLC Protein BEH C4 column (1.7 pm, 300 A, 2.1 mm x 150 mm)

MPA H20 0.1% DFA, MPB ACN 0.1% DFA, Flow 0.2 mL/min, column temperature 60 °C

Created with BioRender

14
megane.aebischer@unige.ch




2D-LC workflow

On-off mechanism of proteins:
Linear Solvent Strength (LSS)
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2D-LC workflow

On-off mechanism of proteins:

Small molecules:
» Consecutive adsorption-desorption steps:
continuous interactions with the stationary phase
» The whole lenght of the column is used for the separation

Acidic mobile
phase and high
temperature

Small molecules

2D RP column

Large molecules (proteins) :
» Binding at the column inlet, desorption at a precise
composition, elution without further interaction
» Only the column inlet is used for the separation
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MPA H20 0.1% DFA, MPB ACN 0.1% DFA, Flow 0.2 mL/min, column temperature 60 °C
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2D-LC workflow

MS:

Gas temperature 350°C, Gas flow 12 L/min, Nebulizer 35 psi, sheath
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CQA#3
2D-LC workflow Capsid identity
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2D-LC multi-attributes method
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Application: generic method applied to other serotypes

AAVS Monomer
88.27 %
HMWS
11.73 % 1.
N\
4 6 8 10 14 15 16
Monomer
AAV9 89.05 %

30.5.1.2J.Q._J“’J

4 6 8 10 14 15 16

For all the serotypes, the monomer has
approximatively the same size:

—>The cut in 1D does not have to be readjusted
because all the monomers will have a close elution
time.

For all the serotypes, VPs have
approximatively the same structure:

- Elution composition range in RPLC does not have
to be readjusted because all VPs will have a close
retention time.
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Conclusion Q

e Development SEC-UV-RP-MS method able to characterize 4 CQAs in a single injection.

* Confirmation of the applicability of 2D-LC to characterize AAV based products.

 The method's ability to deliver detailed characterization without requiring extensive adjustments for
different serotypes confirms its broad applicability and versatility.
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