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Empty:Full Orthogonal Method Comparison

2. Effects of Sample Preparation

1. Experiment Parameters

IVI E I R A G TX Method Parameter Value | Unbound capsids Challenge: Method Full % Empty % Intermediate %
Column CiIMac™ AAV Empty,Full 0.1 mL Analytical Column (1.3 um) Unsuccessful initial binding of the
e . o~ . J AEX 85.1 14.9 Unknown
ystem Agilent 1260 Bio-inert 30 capsids onto the AEX column
Flow Rate 0.8 mL/min AUC 81.9 11.6 6.5
Injection Volume 100 pL Causes:
: . . i CIEF 79.9 20.1 Unknown
Understanding the UV Detection 260 nm, 280 nm 25 Salt presettIn the
FLR Detection 280 nm Excitation, 350 nm Emission gﬁ:\%; pllj—l Zrnd conductivity CryoEM 80.0 20.0 Unknown
faCtO 'S th at Buffer A (binding mobile phase) 50 mM Tris, 2 mM MgClI,, 0.01 % poloxamer, pH 9.0 320 not matching the mobile phase Mass Photometry 82 6 10.7 6.7
. . Buffer B (eluting mobile phase) 50 mM Tris, 2 mM MgCl,, 0.01 % poloxamer, 1 M NaCl, pH 9.0 3 VG/VP Rat 55 g 449 Unk
11 ﬂ uence C ap S d - Buffer C (equilibrating buffer) 1 M Ammonium acetate §15 Reasons: allo : : nKNown
GJ . . . . _
CO I umn aﬂzl n |t an d -  Salt competes for binding sites | Empty:full separation by: o190 (85“9'('%) :gggm‘
y 102 on the AEX resin 5 08_’ | ——— 280nm
p eak p rOfi I e i n A EX 1.0 M —— ' \J 10 ¢ pH and COI’]dUCtiVity aﬂ:eCtS the ’ AEX Charqe | |
y Full charge state of the capsids + AUC: Gravitational force 0.06 -
| capsids IO
H P I— C tO measure 9 > Empty Solution: * CIEF: Isoelectric point » 0.044
Q 0.6 .
- : : Buffer exchange or dilute the ' Empty
. 3 capsids _ _ . . Particle | - ] (11.6%)
CIT pty full ratio i w ) sample in the mobile phase before CryoEM: Particle image processing o0z intermediate
| . _ - (6.5%)
’ ' 2Rete?1tion4time5(mine)3 ! ° IﬂjECtIOn * Mass PhOtometry' m 0.00 —— A e R e
55 | 20 40 B0 80 100 120 140
e * VG/VP ratio: gPCR and ELISA S20w
Holly Whitehead, Xinping Xi, 00 ke 'A Figure 1: AUC
_ 2 4 5 8 10 12 14 Retentio;eﬁme - 18 20 22 24 26 28 30 . \% | -
Huriye Erdogan Dagdas, James | L 40 0.060 (82.6%)
: : Challenge: Peak profile shift _
Norton, & Bastilaan Leewis 3 Effects of Buffer Conditi ) - N
- €Cis O urrer Londitons Cause: Fluctuating temperature I
2 0.045 -
3.0 S -
- i _ _ _ _ Reason: Temperature has an 53 3
ke ol e EIIEEL D e lolel D2 Sl pLE ¢ Challenge: Baseline noise and capsid peak interference impact on the strenath of the - kS _ }.
London, UK . P . 9 : 325 P 'S 0.030 A
| _ _ _ _ N binding of the AAV capsids to 0 2, = -
Cause: Mobile phase degradation and accumulation of impurities the AEX column % 20 8 (Ii;ngc% ; (8|;l.11|-|%) 2
[0} 1 : .
] ] ] ] ] _ _ _ o’ 0.015 - Intermediates
Reason: Degradation can change the buffer pH and ionic strength which influences column- Solution: Find the optimal 1.5 1 :
ABSTRACT capsid interactions and impurities interfere with the detection column temperature during o
Anion_ exchange chromatography by HPLC is an analytical development (serotype | e 0 e 50 o 0.000 —~+— 3
technique that can be used to determine the empty and full Solution: Give buffers, especially buffers containing sugar, an expiry of < 7 days dependent) and keep it constant ° Reentontmemin] 0 2000 4009 o000 5009
capsid content of adeno-associated viral (AAV) vector drug 50 55 6.0 65 70 Mass [kDa]
products..AEX columns have a positively charged resin which for all runs Retention time [min] Figure 2: AEX Figure 3. Mass Photometry
has a high affinity for negatively charged ions (anions). Under 30 5 St O
certain conditions, AAV capsids will bind to the colummn and thc | ~
introduction of a salt gradient will alter.the ionic strength, 7 - Ol iNiti indi =
causing the bound empty capsids to elute first from the column . 25 vs <1 day old buffer (fresh) pH 9.5 Cha”enq.e' Inefficient initial bmdmg of Q'u-) <O
shortly followed by full capsids. This order of elution of the = 70 AAV CapSIdS onto the AEX column > %)
empty and full capsid is due to their slightly different isoelectric o 6 H 90 — M —
points and affinity to the column. Full and-empty capsid 2 1c PH 9. Cause: Unoptimised mobile phase pH N <t
isoelectric points differ by a.pl of approximately 0.2 and so S § 5 ——3' r=y
tbhaseline separati_on of thg capsids is a challenge. In aqldition, é 10 ‘D Reason: pH of the mobile phase affects L
e AEX method is sensitive to small changes in chemistry, 0 — _ _
sample serotype, .and environmental conditions which can : 84 H 8.0 the ionisation state of the stationary phase
make developing a reproducible _empty:ful.l method difficult. @ P ) and the charge state of the AAV capsids 2
Factors such as sample preparation, mobile phase 0 X 3 : : : C -~
components, pH, conductivity, salt concentration, and which influences the Cap5|d5 bmdmg and -
temperature all influence the binding efficiency of AAV capsids 0 3 6 9 - 14 17 20 23 26 23 32 elution from the column c;i |
onfjoftr;le colurgnc?t initiaLinjecItion zzlnd the eIution”of thde gmpty Retention time (min) 2 S rel
and full capsids during the salt gradient. Data collected during - T : : Sy N NS
the development of an AEX empty:full'method demonstrates 1 Soluthn. Find the Optlmal mobile phase ; - ‘ ’* |_|EJ
i eak DS M Sile SR BIAISA Hb8 e o he - 5
and peak profile. AEX results are-also compared to results of | ererence dependent) and monitor it before and %;Empty capsids |
other orthogonal analytical technigues such as VG/VP ratio, 1.Werle AK, Powers TW, Zobel JF, Wappelhorst CN, Jarrold MF, Lyktey NA, Sloan CDK, Wolf AJ, Adams-Hall S, Baldus P, Runnels HA (2021) Comparison of Analytical Techniques 0.2 04 . _ 8 (200%) i) um..qu.;];.“-ﬂl_]m“ , ‘J-WWJI-M’““‘“"'
AUC, clEF, CryoEM, and mass photometry.1 to Quantitate the Capsid Content of Adeno-Associated Viral Vectors. Molecular Therapy - Methods & Clinical Development. 23:254-262. DOI: 10.1016/j.omtm.2021.08.0009. Retention time [min] durlng a run S i S T T S e R 3 Bt CONVIRED N B
Figure 4: CryoEM Figure 5: clEF
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