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Vivapure® LentiSELECT 1000

VSV-G pseudotyped Lentivirus purification and concentration kit
for up to 1000 ml cell culture volume (E.g. 50 x 15 c¢m plates)
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Vivapure LentiSELECT 1000 - Introduction

Storage conditions|shelf life
The LentiSELECT kit should be
stored at room temperature.
This kit should be used within
24 months of purchase.

Introduction

This protocol describes the puri-
fication of VSV-G pseudotyped
Lentivirus with LentiSELECT
syringe filters containing a mem-
brane adsorber that selectively
binds lentiviral particles. Once
bound, virus particles can be fur-
ther purified by washing away
nonspecifically bound proteins
before elution and concentration
within up to 6 hours.

The concentrated virus is suitable
for in vitro and animal studies
after buffer exchange into a
physiological buffer.

In contrast, traditional ultracen-
trifugation is a time consuming
method, typically taking up to
16 hours for 1000 ml. Ready to
use filter devices, LentiSELECT
units, centrifugal Vivaspin con-
centrators and buffers make the
following purification procedure
as easy as filtration.

Vivapure LentiSELECT 1000

Cat. Number VS-LVPQ1000
LentiSELECT units 2

Sartopore 2 150 clarifying filter 1

50 ml syringe 1

Tubing set 1

Loading Buffer (10x) 30 ml
Washing Buffer (1x) 170 ml
Elution Buffer (1x) 2 x 30 ml
Vivaspin 20, 300 kDa MWCO 2

Technical data sheet

Materials of construction

1 each for Kit and Vivaspin

LentiSELECT MA housing Polysulfone
Sartopore 2 150

clarifying filter housing Polypropylene
LentiSELECT membrane Stabilised RC
Buffer containers LDPE
Purification buffers Proprietary

Kit specifications

Sample size

Up to 1000 ml of Lentivirus
supernatants

Virus particles (VP)

Typically up to 4-5 x 109 *

Processing time

*2 ml finale elution sample

Typically up to 6 hours



Kit contents

2x LentiSELECT 1000 units
with protective end caps
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1x Pump tube set

1x Sartopore 2
150 clarifying filter

Loading
Buffer 10x

30 ml Loading Buffer (10x)

Washing
Buffer

170 ml Washing Buffer (1x)
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Elution
Buffer v v

2x 30 ml Elution Buffer

2x Vivaspin 20 concentrators
with 300 kDa MWCO PES
membrane

Additional material required but not supplied

Centrifuge with rotor accepting 50 ml falcon tubes

Peristaltic pump accepting Masterflex L/S 16 size tube

Retort stand and clamp

Sterile plastic container for sample handling
Sterile 50 ml tube for collection of purified virus

HBSS buffer: Hanks Balanced Salt Solution (1x) [6,3 mM KClI,
0,4 mM KH,PO,, 4,2 mM NaHCO,, 138 mM NaCl, 0,3 mM Na,HPO,,
5,6 mM D-Glucose] or other buffer of choice



Purification protocol - Overview

HEK 293 Cells

Grow cells overnight at 10'% CO2,
the cells should not exceed confluency
of 60% for transfection

Y
Transfect HEK 293 cells
1. Incubate cells at 3% CO? for 16h

2. Remove medium and add fresh medium
3. Culture cells for further 24 h at 10% C0O2

\]

supernatant, containing lentivirus

1. Filter 2. Add Loading Buffer 5. Elute purified virus
3. Prepare LentiSELECT Units 6. Concentrate
4. Bind virus and wash and exchange
away contaminants buffer using
Vivaspin



Purification protocol - Overview

General protocol

The protocol uses the following
steps to concentrate and purify
VSV-G pseudotyped Lentivirus
strains.

Note: This kit contains suffi-
cient materials to concentrate
and purify virus from 1000 ml
virus containing culture medi-
um. The detailed protocols are
written as though for a 1000 ml
preparation, please adjust
reagent volumes accordingly
for smaller samples.

Virus culture

Transfect HEK 293 cells with
Lentivirus plasmid and packag-
ing plasmids. Change medium
after 16 hours and incubate for
further 24 hours.

Sample preparation
Filter the 1000 ml supernatant
with the supplied filter unit.

LentiSELECT preparation
Equilibrate the membrane and
remove air bubbles from the
LentiSELECT units before load-
ing virus. Failure to remove all
the air bubbles will reduce the
binding of virus to the mem-
brane adsorber.

Sample loading

Pass the prepared supernatant
slowly drop-by-drop through
the LentiSELECT units. Using the
correct flow rate is critical, for
maximum binding of virus load
at no more than 10 ml/min.

Washing

Wash away residual culture
medium, contaminating
proteins and nucleic acids.
A higher flow rate may be
used for washing.

Elution

Elute purified viral particles by
passing Elution Buffer through
the LentiSELECT units with a
syringe. Incubation of the
LentiSELECT units with Elution
Buffer, and using the correct
flow rate during elution are
critical, for maximum recovery
of viral particles elute at no
more than 1 ml/min.

Final concentration |

buffer exchange

Elution buffer must be
exchanged to a buffer of choice
(physiological buffer, e. g HBSS)
using the Vivaspin 20 concen-
trators supplied with this kit.
Virus titre can be increased
through longer centrifugation
times than advised in the manu-
al. Please take care not to fall
below 500pl - 1 ml volume, as
this will lead to aggregation of
the virus.



Purification protocol - Techniques

A.) Virus culture

Note: The 10 x Loading Buffer
included in the Vivapure
LentiSELECT 1000 kit is specially
formulated to be used with the
specified culture conditions,
please follow them carefully.

Seed up to 50 x 15 cm plates
with HEK 293 cells in DMEM
with 10% FBS, pH 7.0-7.4 and
incubate overnight at 37°C and
10% CO,. On the next day the
cell monolayer should not
exceed confluency of 60%

for transfection.

Add transfection reagent and
respective plasmids, incubate
overnight for 16 hours at 37°C
and 3% CO,. Remove the
medium and add 20 ml fresh
medium. Culture transfected
cells at 37 °C with 10% CO,

for further 24 hours.

Diagram 1.

Tube holding clip

Sample preparation

1. Assemble equipment as
shown in diagram 1.
Loosen the hydrophobic vent
plug in the Sartopore 2
casing. Pump supernatant
through the filter at
10-20 ml/min. Any air
bubbles trapped in the
capsule housing can escape
through the hydrophobic
vent. Close the vent plug and
pump the liquid out of the
filter capsule.

Hydrophobic
vent plug

Filtered supernatant

B.) LentiSELECT preparation
Note: Air trapped in the
LentiSELECT units will reduce
viral titre. All the air must be
removed from the LentiSELECT
units so that virus particles can
bind to the membrane.

2. Using a fresh tube set,
assemble the equipment as
set out in diagram 2.

3. Add 10 x Loading Buffer
to destilled water. Volume
of final 1 x Loading Buffer|
9 = volume of 10 x Loading
Buffer to be added E.g. for
150 ml final diluted volume
add 133 ml destilled water to
17 ml 10 x Loading Buffer.

4. Pump 1 x Loading Buffer
through the LentiSELECT
1000 units to ensure it is
fully wetted.

[S21

. Adjust the pump setting until
a flow rate of 10 ml/min is
achieved.

)]

. Pump through 140-150 ml
1 x Loading Buffer then stop
the pump using the switch;
do not adjust the pump
speed.

Caution: Loading too quickly
will reduce the capture of virus
particles and may result in
decreased viral titre.



Purification protocol - Techniques

Sample loading | washing

7. Remove the feed tube
from the beaker containing
1 x Loading Buffer and
place into the container of
filtered and pooled virus con-
taining supernatant. Pump
Loading Buffer through the
LentiSELECT 1000 units at
the set speed
of 10 ml/min. Collect
flowthrough and treat as
biohazard waste.

8. When the supernatant con-
tainer is almost empty, pour
150 ml 1 x Washing Buffer
into the sample container.

9. Pump the Washing Buffer
through the filter at
10-20 ml/min.

Diagram 2.

1 x Loading Buffer

Diagram 3.

Filtered supernatant

LentiSELECT units

Set flow rate to 10 ml/min

Keep flow rate to 10 ml/min




Purification protocol - Techniques

Elution

Note: Viral particles are eluted
using a buffered solution con-
taining a high level of sodium
chloride; to maintain viral
infectivity, it is necessary to
exchange the purified virus
into suitable storage buffer
immediately after elution.

10. Fill a fresh 50 ml syringe
with 40 ml Elution Buffer
and set aside.

. Detach the LentiSELECT
1000 units from the tubing
assembly and attach the
filled 50 ml syringe to the
inlet.

12. Hold the syringe vertically.
Very slowly (drop-by-drop)
pass 5 ml Elution Buffer
through the LentiSELECT
units and collect in a sterile
50 ml tube. (See diagram 4.)

Caution: Press syringe plunger
very gently, eluting too quickly
will reduce the recovery of
purified virus. The optimal flow
rate for elution is 1 ml/min;
you will achieve this if you can
count the individual drops.

13. Leave the syringe (with the
remaining 35 ml Elution
Buffer in it) attached to
the LentiSELECT units and
incubate for 5 min at room
temperature.

14. Pass the remaining Elution
Buffer through the
LentiSELECT 1000 units
very slowly as before. When
the bound virus has been
fully eluted, the membrane
will appear white. If the
membrane remains pink,
repeat steps 10-12.

Diagram 4.

50 ml syringe

Elute slowly
drop by drop

Purified virus

15. Finally using the syringe,
push air slowly through the
units to recover as much of
the eluate as possible.

Final concentration |

buffer exchange

Note: Buffer exchange from
elution buffer to buffer of
choice must be performed
immediately after elution. Virus
titre can be increased through
longer centrifugation times than
advised in the manual. Please
take care not to fall below

500 pl - 1 ml volume, as this
will lead to aggregation of the
virus . Refer to Vivaspin 20
technical data sheet for detailed
operating instructions. 1t is
recommended that virus is
exchanged into physiological
buffer before use in tissue
culture or cell based assays,

or into generic storage buffer
for longterm storage at -80°C.
Storage buffers containing
glycerol may take considerably
longer to concentrate than the
original viral eluate solution;
prolong centrifuge times.
Cooling at +4°C is highly
recommended.

LentiSELECT units

16. Divide the eluate and
pipette into two Vivaspin 20
centrifugal concentrator.

17. Centrifuge for 30-40 min
at up to 3,000 x g in a
swing-out rotor, or in a 25°
fixed-angle rotor, with cavi-
ties accepting 50 ml conical
bottom tubes. The printed
graduations should face
away from the center of the
rotor in case of using fixed
angle rotors.

18. Check the volume of viral
concentrate remaining in
the upper chamber and if
necessary centrifuge again.

Caution: Do not reduce the
volume to less than 500pl-1 ml
in order to avoid virus aggrega-
tion and loss of infectivity.

19. Discard filtrate when sample
volume reaches 2-3 ml and
pool the retentates in one
of the Vivaspin 20 and add
20 ml of a buffer of choice
(e. g. HBSS). Fill up the
other Vivaspin 20 with water
or PBS to counterbalance
the rotor.

20. Centrifuge for 100 min at
up to 3000 x g in a swing-
out rotor or in a 25° fixed
angle rotor. For concentrat-
ing to a lower volume of
choice, further centrifuga-
tion may be necessary.

Do not reduce to a volume
of less than 500 pl-1 ml.

21. Recover the concentrated
virus by pipette. Resuspend
concentrated virus by gently
pipetting up and down a
few times before recovery.
Avoid bubbles.

22. Determine viral titer. Aliquot
and store virus at -80°C.



General information

Typical performance

For a normal yielding vector,

50 x 15 cm culture plates
purified using this method

with a starting titer of

2-5 x 107 infective particles/ml
should yield a range of up to
4-5 x 109 infective particles/ml
(total volume 2 mi).

Usage tips

- It is recommended that virus
is exchanged into normal
physiological buffer before
use in tissue culture or cell
based assays.

- Aliquot and store virus at
-80°C. Once thawed, keep at
+4°C and do not re-freeze.

- Virus should remain viable for
up to 2 years at —-80°C when
purified by this procedure.

(Optional) Sterilization

Some applications require the virus sample to be sterilized. This can
be achieved using a Minisart RC 15 0.2 pm (order no. 17761 ACK)
that is not included with this kit.

1. Draw concentrated virus sample into a syringe that has
a luer lock connector
2. Remove a Minisart from the box
3. Connect the syringe to the luer inlet of the Minisart filter unit
4. Filter the concentrated virus sample in to a tube
5. The filter-sterilized virus will now be ready for use
6. Upon completion of filtration, discard the Minisart



Trouble shooting

Problem

Cause

Answer

Air in the feed tube

Liquid level low in sample container

Do not expel through the LentiSELECT
units. Remove the LentiSELECT unit
temporarily from the syringe and expel
the air. Re-fill the syringe and tube set
with liquid, then re-fit LentiSELECT unit

Air in the feed tube

End of feed tube lifting clear
of liquid

Ensure the tube holder is firmly clipped
onto the side of the flask

Low virus recovery

Air in the LentiSELECT unit

Avoid trapping air in the LentiSELECT
unit

Flow rate for loading too fast

Load at no more than 10 ml/min

Flow rate for elution too fast

Elute at no more than 1 ml/min

Incorrect buffers used

Follow LentiSELECT protocol precisely

Low viral titre in culture

Optimise virus production

Buffer left in the LentiSELECT unit

After elution, blow air through the
LentiSELECT unit to recover all the
buffer

Low virus recovery

Virus producing cultures allowed to

grow too long may result in decreasing

titres

Sartopore 2 150 clogs
during filtration

Air trapped in Sartopore housing

Loosen hydrophobic vent plug to
allow air bubbles to escape

Sartopore 2 150 clogs
during filtration

Too much residual cellular debris

Centrifuge at 3,500 x g for 15 min
to pellet cellular debris prior to final
clarification through the Sartopore 2 150

LentiSELECT clogs
during filtration

Incomplete clarification of sample

Centrifuge at 3,500 x g for 15 min
to pellet cellular debris prior to final
clarification through the Sartopore 2 150



Ordering information

Ordering Information  Description Pack Size
VS-LVPQ500 Vivapure LentiSELECT 500, 500 ml culture volume 1
VS-LVPQ 1000 Vivapure LentiSELECT 1000, 1000 ml culture volume 1

Sartorius Stedim Biotech products in this kit

VS2051 Vivaspin 20, 300,000 MWCO PES 2

5441307H4—00 Sartopore 2 150 0.45-0.2 pm PES 1

LentiSELECT 1000 Accessories

VFPOO1 Masterflex economy drive variable speed peristaltic pump (240 V)

VFP002 Masterflex economy drive variable speed peristaltic pump (115V)

VFA012 Masterflex easy load pump head-size 16



Sartorius Stedim Biotech GmbH
August-Spindler-Strasse 11
37079 Goettingen, Germany

Phone +49.551.308.0
Fax +49.551.308.3289

www.sartorius-stedim.com

Copyright by

Sartorius Stedim Biotech GmbH,
Goettingen, Germany.

All rights reserved. No part

of this publication may

be reprinted or translated in
any form or by any means
without the prior written
permission of Sartorius Stedim
Biotech GmbH.

The status of the information,
specifications and illustrations
in this manual is indicated

by the date given below.
Sartorius Stedim Biotech GmbH
reserves the right to make
changes to the technology,
features, specifications and
design of the equipment
without notice.

Status:

March 2009,

Sartorius Stedim Biotech GmbH,
Goettingen, Germany

Printed in Germany on paper that has been
bleached without any use of chlorine
W4A000.Vivapure_LentiSELECT-1000
Publication No.: SLU6123-e09041

Ver. 04 | 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.33333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU (Weckner-Goltze Einstellungen)
  >>
>> setdistillerparams
<<
  /HWResolution [3386 3386]
  /PageSize [595.000 850.000]
>> setpagedevice


