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Introduc�on
Removal of empty viral capsids from the downstream puriﬁed AAVs-related drug
has gained strong interest and demand in gene therapy [1]. In this applica�on note,
we have demonstrated a scalable liquid chromatography method to separate the
empty and full AAV8 viral capsids using a DuloCore™ QA column. AAV8 solu�on
used was collected from the aﬃnity puriﬁca�on. A gradient elu�on method was
ﬁrst applied to exhibit the ability of the DuloCore™ QA to separate empty and full
AAV8 viral capsids as well as their op�mal salt concentra�ons of the elu�on
solu�ons. An isocra�c method was then carried out using op�mal elu�on solu�ons
to further separate empty and full viral capsids apart. The results suggest DuloCore
™ QA monolithic resin is eﬀec�ve and scalable to removal empty AAV capsids in
downstream AAV puriﬁca�on.
Tantti ® DuloCore™

Gradient Elu�on of AAV8 Par�cles
The AAV8 harvest produced by HEK293T cells was ﬁrst
puriﬁed by POROS™ CaptureSelect™ AAVX aﬃnity
column to remove impuri�es such as DNA-related and
host cell protein. The purity of aﬃnity-puriﬁed AAV8
solu�on was conﬁrmed by an SDS-PAGE method and
most impuri�es in the harvest have been removed as
shown in Fig. 1.

Fig. 1. SDS-PAGE analysis of the aﬃnity puriﬁed AAV8.

A bind-elute method with a conduc�vity gradient described
in Table was carried out to observe the conduc�vi�es of
mobile phase to elute empty and full capsids. Both 260nm
and 280nm of the elu�on were monitored to track the
presences of DNAs and proteins as showed in Fig. 2. Their
ra�os can reﬂect either empty or full AAV capsids in the
frac�ons, e.g. high 260/280 indica�ng full AAV capsids
containing DNAs [2]. In Fig. 2, two dis�nct peaks with diﬀerent 260/280 ra�os were observed, revealing the separa�on
of empty and full AAV8 by the DuloCore™ QA column. The
chromatogram also suggests the empty AAV8 could ﬂow out
of the QA column when the elu�on conduc�vity was at
8mS/cm while the majority of full AAV8 s�ll remained binding to the column.
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Table. Elution conditions for the separation of empty and full AAV8 viral capsids
Column

Tantti® DuloCore™ QA

Volume

1mL

Mobile phase

Buffer A: 1mM MgCl2 in 25mM BTP, pH9
Buffer B: 0.2M NaAc+10mM MgCl2 in 25mM BTP, pH9

Flow rate

1 CV/ min

Loading material

5 mL affinity-purified AAV8

Linear elution
method

Wash after loading: buffer A, 5 CV
Linear gradient: 0-100% buffer B, 20CV

Instrument

ÄKTApure 150, Cytiva

UV detection

260 and 280 nm

*BTP：Bis-tris propane; NaAc：Sodium Acetate

Fig. 2. Separation of empty and full AAV8
capsids by a gradient elution method

Isocra�c Elu�on of AAV8 viral capsids
In the isocra�c elu�on study, the elu�on solu�on at the conduc�vity of
8mS/cm and 9 mS/cm (B1: 40% buﬀer B and buﬀer B2: 47% buﬀer B,
respec�vely) was prepared to separate empty and full AAV. As shown in Fig.
3, the empty AAV rich frac�ons were ﬁrst appeared a�er eluted with B1
buﬀer and the full AAV8 rich frac�ons were then collected a�er elu�on was
changed to B2 buﬀer. The results indicated DuloCore QA could remove the
empty capsids from the aﬃnity puriﬁed AAV8 capsids and increased the
purity of AAV8 product.

Conclusions
The results from this study indicated DuloCore QA could remove the empty
capsids from the aﬃnity puriﬁed AAV8 capsids in a scalable elu�on method.
Also, it has shown a great promise of DuloCore QA resin in downstream AAV
puriﬁca�on to provide high purity products in gene therapies.

Fig. 3. Separation of empty and full AAV8
capsids by an isocratic elution method
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