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Introduc�on

Liquid chromatography (LC) has been widely used in downstream puriﬁca�on of
virus vaccine produc�on due to its high eﬃciency and scalability [1,2]. In this applica�on note, a newly developed DuloCore™ monolithic resin which provides high
throughput separa�on of large biopar�cles has been used in downstream puriﬁca�on of H7N9 viral harvest. A binding-elu�on mode with conduc�vity gradient was
ﬁrst conducted to obtain the salt concentra�ons of ionically neutralized viral par�cles and host cell DNA (hcDNA). Then, a ﬂow-through mode with the selected
conduc�vity of the buﬀer solu�on was carried out to remove host cell DNA
(hcDNA) from the H7N9 viral harvest. The puriﬁca�on performance of DuloCore™
QA was evaluated by the removal rate of hcDNA and recovery rate of H7N9 viruses.
Meanwhile, puriﬁca�on of H7N9 operated at various ﬂow rates using the
ﬂow-through mode was also conducted to assess high throughput capability of
DuloCore™ QA resin. In addi�on, a frontal analysis was applied to determine
capacity of DuloCore™ QA resin in downstream puriﬁca�on of inﬂuenza virus
vaccine.

Tantti ® DuloCore™

Prepara�on of H7N9 Inﬂuenza Virus Harvest

Inﬂuenza vaccine was produced using suspension culture of Madin-Darby Canine Kidney (sMDCK) cells in a 5 L bioreactor
(Biostat® B, Sartorius). When the cell concentra�on reached approximately 1.8 x 106 cells/mL, sMDCK cells were inoculated with
H7N9 virus at a mul�plicity of infec�on (MOI) of 10-4 and harvested 3 days post-infec�on. The harvested virus was further
clariﬁed through a 0.65 μm Sartopure PP2 depth ﬁlter (Sartorius) followed by inac�va�on with 0.01% formalin. The ﬁnal collected bulks were stored at 4°C before downstream puriﬁca�on.

Puriﬁca�on of H7N9 Virus Using a Flow-Through Method
To purify H7N9 viral par�cles in inﬂuenza viral harvest using a ﬂow-through chromatographic method, the elu�on solu�on
should be ﬁrst determined to allow ﬂow-through of viral par�cles but binding of hcDNA to the resin. This was achieved using a
linear salt gradient elu�on, also called bind-elute mode. The elu�on frac�ons with strong UV280nm absorp�on were then
analyzed with Qubit® DNA assay and Hemagglu�na�on (HA) assay as shown in Fig. 1. The results indicated that H7N9 viral par�cles and hcDNA could be eluted apart from each other with good virus recovery (80%) and high DNA impuri�es removal (95%).
Also, Buﬀer A with 0.15M NaCl solu�on was suggested as the elu�on buﬀer and added to the HA harvest in the ﬂow-through
puriﬁca�on. As shown in Fig. 2, H7N9 viral par�cles could be collected directly from the ﬂow-through frac�ons and separated
from the hcDNA impuri�es.
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Column

Tantti® DuloCore™ QA

Volume

1 mL

Mobile phase

Buffer A: 1xPBS solution, pH 7.4
Buffer B: 2M NaCl

Sample

5 mL H7N9 influenza harvest

Flow Rate

300 cm/hr

Instrument

ÄKTApure 150

Detector

UV 280nm

Figure 1. Separation of H7N9 inﬂuenza virus and hcDNA in a linear gradient elution (bind-elute mode)

Column

Tantti® DuloCore™ QA

Volume

1 mL

Mobile phase

Buffer A: 0.4M NaCl in 1xPBS solution, pH 7.4
Buffer B: 2M NaCl in 1xPBS solution, pH 7.4

Sample

5 mL H7N9 influenza harvest in 0.15M NaCl

Linear flow rate

300 cm/hr

Instrument

ÄKTApure 150

Detector

UV 280nm

Figure 2. Separation of H7N9 inﬂuenza virus and hcDNA in a ﬂow-through method

Puriﬁca�on Performance at High Flow Rates
To observe the high throughput capability of the DulocoreTM QA column, a wide range of ﬂow rates from 300 to 2,400 cm/hr
were operated in the puriﬁca�on of H7N9 harvest using the ﬂow-through condi�on (described in Fig. 2). As shown in Fig. 3, the
chromatograms and HA/DNA assays indicated high HA recoveries (75-85%) and high DNA removals (>95%) were maintained
among all tes�ng ﬂow rates. The results demonstrate DuloCoreTM QA have excep�onal chromatographic characteris�cs of great
puriﬁca�on eﬃciency and high throughput ability, par�cularly in separa�on of large biomolecules.

Figure 3. Performance for recovering H7N9 Inﬂuenza virus and removing hcDNA
at various linear velocities
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Puriﬁca�on Capacity

To acess the puriﬁca�on capacity of DuloCore™ QA, 140 mL of inﬂuenza harvest viral harvest was applied to a 1 mL DuloCore™
QA column in a ﬂow-through mode at ﬂow rate of 2,400cm/hr. Both hcDNA and viral par�cles in the elu�on frac�ons were
assayed to monitor the breakthrough of unbound hcDNA and HA recovery. The results revealed that the unbound hcDNA
started to breakthrough column a�er loading ~ 80 mL of viral harvest, i.e. 80-fold column volume. Meanwhile, the recoveries of
H7N9 in all elu�on frac�ons throughout the loading were similar without any loss, suppor�ng the beneﬁts of using DuloCore™
QA in downstream puriﬁca�on of inﬂuenza virus vaccine.

Conclusions

A DulocoreTM column made by the monolithic QA resin has demonstrated its excellent puriﬁca�on eﬃciency in H7N9 inﬂuenza virus vaccine produc�on. In addi�on to high recovery of HA and removal of hcDNA, its abili�es to allow high throughput as
well as great puriﬁca�on capacity make it par�cularly suitable for downstream puriﬁca�on of large biomolecules.
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For the instruction manuals, please contact us or the local distributor.
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