1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

- HHS Public Access

| _./(. Author manuscr
£

ipt

Bio Protoc. Author manuscript; available in PMC 2016 October 31.

Published in final edited form as:

Bio Protoc. 2014 August 5; 4(15): .

Purification of Herpesvirus Virions and Capsids
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Abstract

This protocol was designed for large-scale purification of herpesvirus particles by cell culture.
Virions and capsids are isolated from extracellular culture media and cell nuclei, respectively.
Purity and concentration of the purified samples are usually sufficient for structural studies with
cryo electron microscopy and cryo electron tomography. The protocol should also be generally
suitable for purifying herpesvirus virions and capsids for other types of studies.

Materials and Reagents
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Herpesvirus infected cells (e.g., Vero cells for herpes simplex virus
culture, MRCS5 cells for human cytomegalovirus culture)

PBS (pH 7.4)

Sucrose

NP-40

Dry ice

Dulbecco's modified eagle medium (DMEM)
Fetal bovine serum (FBS)

Herpesvirus culture media (see Recipes)

Laminar flow hood
Centrifuge with cool function
Ultracentrifuge

Ultra-Clear 38.5 ml tubes (fit in SW28 rotor) (Beckman Coulter, catalog
number: 344058)

Ultra-Clear 13.2 ml tubes (fit in SW41 rotor) (Beckman Coulter, catalog
number; 344059)
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Kimwipes™ tissue paper

Tweezers

Gradient master (Biocomp Instruments, catalog number: 107-201M)
Flashlight

\ortex

37 °C water bath

Syringe with 23 gauge hypodermic needle

A. Purify virion from herpesvirus culture media

1

When the virus culture is ready for harvest, collect the culture supernatant
in a laminar flow hood. We usually work with 20-30 175 cm? flasks of cell
culture for each batch of purification.

Note: From this step on, always keep sample on ice; all
centrifuge should be done at 4 °C.

Spin 15 min at ~10,000 x gto remove cell debris (8,000 rpm with
Beckman Coulter JA-14 rotor). For large volume (e.g., over 200 ml for
each bottle), may need to spin longer or repeat once to completely clarify
the media.

Collect the supernatant from last step, ultracentrifuge at ~80,000 x g for 1
h to pellet the virion (21,000 rpm with SW28 rotor).

Note: Even for smaller virus (e.g., Dengue virus around 50 nm),
ultracentrifuge at 80,000 x g for 1 h is enough to pellet down
most of the virus particles. Centrifuge at higher speed or for
longer time may cause structural damage to some of the virus
particles, or make the pellet hard to be resuspended.

Dump the supernatant. Use a Kimwipes™ tissue paper winded around a
pair of tweezers to completely wipe out media on the inner wall of the
tube. Add 100 pl PBS for each tube, incubate on ice overnight or for at
least 2 h, then resuspend the pellet by pipetting.

Note: Soaking the pellet in solution for hours helps to loosen the
pellet and makes it easier to be completely resuspended.

Make a continuous density gradient in SW41 centrifuge tube with ~5 ml
each 15% and 50% (w/v) sucrose solution in PBS, using the Gradient
Master machine. Load the resuspension on top of the density gradient. Use
another tube with sucrose solutions for balance.
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Note: It's better to load less than 2 ml (at most 3 ml) sample for
each density gradient tube. Too large volume of sample may lead
to a smeared band in the next steps.

Spin at 80,000 x gfor 1 h (21,000 rpm with SW41 rotor).

In a dark room, shine a flashlight on top of the density gradient tube to
clearly see the virus band and then mark the position. A good virus band
should be a shiny, milky line with clear-cut interface. For herpesvirus
virion purification, sometimes two bands can be identified. Normally, the
upper band contains more virions with empty A- or B-capsids, while the
lower band contains more dense bodies. But majority of particles in both
bands are virions with DNA-filled C-capsids.

In a laminar flow hood, remove the gradient solution above the virus band
with 1 ml pipette, then collect the band with new pipette. Try to keep the
volume as small as possible to avoid impurities above and below the band.
For low concentration samples, if no band identified, aliquot the gradient
into 2 ml each.

Dilute the virus band (or each 2 ml aliquot) with PBS in SWA41 tube to the
full volume of the tube. Spin at 80,000 x g for 1 h to pellet the purified
virus.

Dump the supernatant. Use Kimwipes™ tissue paper to clean inner wall of
the tube as in step A4. Add 10-30 pl (depending on size of the pellet and
desired final concentration) PBS, incubate on ice for at least 2 h or
overnight, and then resuspend the pellet by pipetting.

If no band identified and aliquots collected in step A7, check each sample
with negative-staining Electron Microscopy to figure out which one has
virus particle.

Note: For herpesvirus, it's hard to distinguish virion from dense
body with negative staining EM. Mix 2 pl of the sample with
equal volume of 1% NP-40 in PBS to partially dissolve the virus
envelope before negative staining, then viral capsid in the virion
will be stained to have a spiky appearance which is easy to
identify.

B. Purify viral capsid from herpesvirus infected cells

1.

Harvest herpesvirus-infected cells when reaching 90% cytopathic effect.
We normally start with 15-20 175 cm? flasks of cell culture.

Pellet cells by centrifuge at 1,000 x gat 4 °C for 10 min. Remove the
supernatant.

Wash the pellet with 30 ml pre-chilled PBS and centrifuge again at 1,000
x gat 4 °C for 10 min. Remove the supernatant.
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Loosen the pellet by vortexing at half maximum speed for 5 sec.
Resuspend the pellet with 30 ml 0.5% (w/v) NP-40 in PBS by pipetting
and incubate the mixture on ice for 5 min.

Centrifuge at 1,000 x gat 4 °C for 10 min. Remove the supernatant.

Resuspend the pellet (containing cell nuclei) in 30 ml PBS and lyse by
three cycles of freezing (dry ice or =80 °C, 10 min), thawing (37 °C water
bath, 3-4 min), and 1 min vortexing.

Keep the lysate on ice. Pass the lysate through a 23 gauge hypodermic
needle for at least 20 times.

Add 10% (w/v) NP-40 in PBS to the lysate to make final concentration of
2% NP-40. Incubate at 4 °C overnight.

Centrifuge at 1,500 x gat 4 °C for 5 min to remove large debris.

Take 5 ml 25% sucrose (w/v in PBS) in SW28 tube, and then inject 5 ml
50% sucrose (w/v in PBS) with a syringe to the bottom of the tube, to
make a double-layer sucrose cushion. Gently load the lysate (supernatant
containing capsids) on the cushion with pipette and centrifuge at 80,000 x
gforlh.

Collect the band at interface of the two sucrose layers. Dilute with PBS for
two to three times, load on a continuous 15% to 50% (w/v in PBS) sucrose
density gradient. Load less than 2 ml sample for each gradient tube; use
multiple tubes if have more sample. Centrifuge at 80,000 x g for 1 h.

Collect the band of capsid, dilute with PBS in SW41 tube to full volume
of the tube, centrifuge at 80,000 x g for 1 h to pellet the capsid. For
herpesvirus capsid purification, sometimes three bands can be identified.
They contain A-, B-, and C-capsids for the top-, middle-, and bottom-band
respectively.

Dump the supernatant, wipe out all liquid on the inner wall of the tube
with Kimwipes™ tissue paper and tweezers. Add 10-30 ul PBS, incubate
on ice for at least 2 h or overnight, and then resuspend the pellet by
pipetting.

Check purity and concentration of the sample by negative staining electron
microscopy or cryo electron microscopy.

Herpesvirus culture media

Dulbecco's modified eagle medium with 10% fetal bovine
serum
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