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Flow-Fix
1% formaldehyde Fixation Buffer

Flow Fix, 1% formaldehyde Fixation Buffer is a sodium azide free buffer
comprised of a neutral pH-buffered saline (i.e. Dulbecco’s Phosphate-Buffered
Saline) that contains 1% w/v paraformaldehyde.

Sodium Azide—Free. Do not add sodium azide to buffers if you are concerned
with recovering cell function. e.g. if cells are to be collected for functional
assays. Sodium azide inhibits metabolic activity Thawed aliquots are stable
at 4°C for up to 2 weeks, Aliquots good for at least 5 years. You may aliquot
solution and sterilize them by autoclaving at 20 minutes, 121°G, liquid cycle,
in order to store at room temperature.

Paraformaldehyde Fixation of Hematopoietic Cells Stained with
Fluorochromes, This fixation buffer is intended to preserve human and rodent
lymphoid cells for the subsequent immunofluorescent staining. Flow Fix can
also be used to preserve the light-scattering characteristics and fluorescence
intensities of human and rodent hematopoietic cells that have been stained by
immunofluorescence for subsequent flow cytometric analysis.

PREPARATION AND STORAGE
Store at 4°C and protect from prolonged exposure to light. (See notes above)

RECOMMENDED ASSAY PROCEDURE

Flow Fix can be used to fix unstained cells for subsequent immunofluorescent
staining. The suitability of fixing cells for immunofluorescent staining depends
on whether the fluorescent antibodies can specifically detect their cognate
antigens in a fixed form. For the staining of antigens expressed on the surface
of fixed cells, several fluorescent antibodies directed against mouse cell
surface antigens have been identified to be useful. Flow Fix can also be used
to fix cells after immunofluorescent staining in order to preserve the light-
scattering signals and fluorescent intensities of cells for analysis at a later
time. Flow Fix may be useful to avoid the capping or shedding of fluorescent
antibodies and/or surface antigens during the period before flow cytometric
analysis.

PROCEDURE FOR FIXING GELLS WITH FLOW-FIX

1. Pellet 10e6 suspended cells (by centrifugation (250-300 x g) and
carefully remove supernatants to avoid cell 10ss.

2. Add either 200p! (for microwell plates) or 500yl (for tubes) aliquots of
cold DPBS containing protein and NaN,, gently resuspend cells, pellet,
and remove supernatants.

3. Repeat step 2.

4. Add either 100pl (for microwell plates) or 250yl (for tubes) aliquots of
fixation buffer to each cell pellet and resuspend cells by either pipetting
or vortexing.
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Incubate cells with fixation buffer for 15-30 minutes at 4°C. (Cell
aggregation can be avoided by vortexing prior to the addition of the
fixation buffer.

5. Fixed cells should be washed and suspended in a buffer that contains
protein and NaNs.

Store the fixed cells at 4°C (protected from light) for subsequent
immunofluorescent staining of intracellular cytokines. It is recommended that
fixed cell samples be read as soon as possible, i.e., within one week.

For the immunofluorescent staining of intracellular cytokines, cells that have
been previously fixed with Flow Fix can be washed two times in a buffer that
contains protein and NaN; followed by incubating the cells for at least 10
minutes (4°C) in a buffer containing the cell-permeabilizing agent, saponin.
The fixed and permeabilized cells can then be stained.

PROCEDURE FOR FIXING IMMUNOFLUORESCENTLY-STAINED
CELLS WITH FLOW-FIX

Cells stained by immunofluorescence for cell surface antigens can be fixed as
described above and stored (4°C, protected from light) for subsequent analysis
by flow cytometry (or fluorescence microscopy).

Lanier LL, Warner NL. Paraformaldehyde fixation of hematopoietic cells for
quantitative flow cytometry (FACS) analysis. J Immunol Methods. 1981,
47(1):25-30. (Methodology)

Sander B, Andersson J, Andersson U. Assessment of cytokines by
immunofluorescence and the paraformaldehyde-saponin procedure. Immunol
Rev. 1991,119:65-93.(Methodology)

General Procedure:

1. Harvest, wash cells and adjust cell suspension to a concentration of
1-5x10° cells/ml in ice cold PBS, 10% FCS, 1% sodium azide. Cells
are usually stained in polystyrene round-bottom 12 x 75mm tubes.
However, they can be stained in any container for which you have an
appropriate centrifuge e.g. test tubes, eppendorf tubes, and 96-well
round bottomed microtiter plates. In general, cells should be spun down
hard enough that the supernatant fluid can be removed with little loss of
cells, but not so hard that the cells are difficult to resuspend.

If you are using reagents with sodium azide as a preservative it is recommended
to stain with ice cold reagents and at 4°C, since low temperature and presence
of sodium azide prevent the modulation and internalization of surface antigens
which can produce a loss of fluorescence intensity.

Should any of our materials fail to perform to our specifications, we will be pleased to provide replacements or return the purchase price. We solicit your inquiries concerning all needs for life sciences work. The information given in this
bulletin is to the best of our knowledge accurate, but no warranty is expressed or implied. It is the user's responsibility to determine the suitability for their own use of the products described herein, and since conditions of use are beyond
our control, we disclaim all liability with respect to the use of any material supplied by us. Nothing contained herein shall be construed as a recommendation to use any product or to practice any process in violation of any law or any
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2. Add 0.1-10pg/ml of the primary labelled antibody. Dilutions, if neces-
sary, should be made in 3% BSA/PBS (Propidium iodide can also be
added at this point for dead cell exclusion).

3. Incubate for at least 30 minutes at room temperature or 4°C. This step
will require optimization.

4. Wash the cells 3X by centrifugation at 400g for 5 minutes and
resuspend them in 500p1 to 1ml of ice cold PBS, 10% FCS, 1% sodium
azide. Keep the cells in the dark on ice or at 4°C in a refridgerator until
your scheduled time for analysis.

5. Analysis. For best results, analyze the cells on the flow cytometer as
soon as possible. Same day analysis. You may resuspend cells in Flow
Fix to prevent deterioration, which also prepares you for step three
below, if you wait longer than an hour or up to several days.

FIXATION FOR DIRECT/INDERECT LABELING OF CELLS

This will stabilize the light scatter and inactivate most biohazardous agents.
Controls will require fixation using the same procedure. Cells should not be
fixed if they need to remain viable. The fixation for different antigens will
require optimization by the user.

Indirect labelling requires two incubation steps; the first with a primary
antibody followed by a compatible secondary antibody. The secondary (and
not the primary) antibodies have the fluorescent dye (FITC, PE, Cy5, SR.Fluor,
CellVue, etc.) conjugated. Please note that this is a general protocol and you
may need to adapt it for your applications.

General Procedure:
1. Harvest, wash the cells and determine the total cell number.

Cells are usually stained in polystyrene round-bottom 12x75mm tubes.
However, they can be stained in any container for which you have an appropriate
centrifuge e.g. test tubes, eppendorf tubes and 96-well roundbottomed
microtiter plates. In general, cells should be spun down hard enough that the
supernatant fluid can be removed with little loss of cells, but not so hard that
the cells are difficult to resuspend.

It is always useful to check the viability of the cells it should be around 95% not
less than 90%. Resuspend cells to approximately 1-5 x 107 cells/ml in ice cold
PBS, 10% FCS, 1% sodium azide. Use cold solutions in this case 4°C.

1. Add 100l of cell suspension to each tube.

2. Add 0.1-10pg/ml of the primary antibody. Dilutions, if needed should be
made in 3% BSA/PBS.

3. Incubate for at least 30 minutes at 4°C or room temperature in the
dark.

4. Wash cells 3X by centrifugation at 400g for 5 minutes and resuspend
them in ice cold PBS. You may need to adjust the conditions of the
centrifugation (the force and the time) for the cell types used.

5. Dilute the fluorochrome-labeled secondary antibody in 3% BSA/PBS at
the optimal dilution (according to the manufacturer’s instructions) and
then resuspend the cells in this solution.

6. Incubate for at least 20-30 minutes at 4°C or room temperature. This
incubation must be done in the dark.
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7. Wash cells 3X by centrifugation at 400g for 5 minutes and resuspend
them in ice cold PBS, 3% BSA, 1% sodium azide.

8. Store the cell suspension immediately at 4°C in the dark.

9. Analysis: For best results, analyze the cells on the flow cytometer as
soon as possible.

Controls will require fixation using the same procedure. Cells should not be
fixed if they need to remain viable. There are several methods available. The
fixation for different antigens will require optimization by the user.

1. Flow Fix for 10-15 minutes only, 100pl per sample.
2. Acetone or methanol

NB polystyrene/plastic tubes are not suitable for use with acetone. Add 1ml
ice cold acetone to each sample. Mix gently. Place at -20°C for 5-10 minutes.
Centrifuge, wash twice in PBS 1% BSA.

PROTOCOL FOR IMMUNOCYTOCHEMISTRY

Solutions
1. FlowFix, 4% paraformaldehyde
2. 100mL 0.05% (v/v) Tween-20 in PBS (PBT)
3. 10mL 1% (w/v) BSA in PBT
4. 20mL 0.1% BSA in PBT (diluted from the 1% solution)

Protocol

1. Plate cells in a 4 chamber glass slide.

2. Pour off the media from the wells, wash each chamber twice quickly
with 0.5mL PBS, then fix the cells by adding 0.5mL FlowFix, 4%
paraformaldehydeto each chamber and incubating for 15 minutes.

3. Wash cells 3X in 0.5mL PBT (per chamber), 5 minutes each, and then
incubate the cells for 30 minutes. in 0.5mL of 1% BSA.

4. Wash cells in PBT 3X as previously described, then incubate cells in
0.2mL of the working concentration of the primary antibody (about
1:200), diluted in 0.1% BSA, for 60 minutes at room temperature.

5. Wash cells 3X in 0.5mL PBT (per chamber), 5 minutes each.

6. Incubate cells in 0.2mL of the working concentration of the second
antibody (about 1:500), diluted in 0.1% BSA, for 40 minutes at room
temperature.

7. Wash cells 3X'in 0.5mL PBT (per chamber), 5 minutes each.

8. Incubate cells in the Streptavindin-HRP (three drops) for 40 minutes at
room temperature.

9. Wash cells 3Xin 0.5mL PBT (per chamber), 5 minutes each.

10. Incubate the cells in 0.2mL of ABS for 1 minute at room temperature.

11. Wash cells 3X in 0.5mL PBT (per chamber), 5 minutes each.

12. Add three drops of Hematoxylin for 5 minutes at room temperature.

13. Wash cells 3X in 0.5mL PBT (per chamber), 5 minutes each. Once
again fix cells for 15 minutes in 0.5mL of 4% PFA.

14. Remove the plastic chamber piece and sealer holding it in place
completely, then place 1 drop of mounting solution Aqua Polymount on
each sheet of cells and add coverslips to each sheet.

Should any of our materials fail to perform to our specifications, we will be pleased to provide replacements or return the purchase price. We solicit your inquiries concerning all needs for life sciences work. The information given in this
bulletin is to the best of our knowledge accurate, but no warranty is expressed or implied. It is the user's responsibility to determine the suitability for their own use of the products described herein, and since conditions of use are beyond
our control, we disclaim all liability with respect to the use of any material supplied by us. Nothing contained herein shall be construed as a recommendation to use any product or to practice any process in violation of any law or any
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IMMUNOHISTOCHEMISTRY PROCEDURES

13.
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Counterstain with Heamatoxylin for 5 minutes. Use 50pL for each tissue

Day 1 section (or enough to cover). Observe slide under microscope.
1. Deparaffination - Heat slides on warmer that has been preheated at 14 Wash with H,0 for 5 seconds, twice.

65°C-70°C until wax melts (~15 min) (this is heat induced epitope
retrieval-HIER or use L.A.B solution). Prepare 40mL (plastic bottle) or
45mL (glass bottle for xylene) of each of the following solutions and
place slide in bottle for specified amount of time.

15.
16.
17.
18.

Place in 95% EtoH for 15 seconds.

Place in 100% EtoH for 15 seconds.

Place in Xylene for15 seconds.

Add 2 drops mounting solution Aqua Polymount to slide and add
coverslips to each tissue section to save slides.

Xylene 1 5 min 70% EtoH 5 min

Xylene 2 5 min 30% EtoH 5 min IMMUNOFLUORESCENT STAINING PROCEDURES
100% EtoH 5 min H.0 2min PARAFFIN EMBEDDED TISSUE

95% EtoH 5 min H,0 2 min Day 1

1.

Deparaffination - Heat slides on warmer that has been preheated at
65°C-70°C until wax melts (~15 min). Prepare 40mL (plastic bottle)

2 EUtkS Iid'es in beakfrlof 0.0J Mkcitraftg t?lgffer (T_l:g.'to )’tagd hPlaCf] thlig or 45mL (glass bottle for xylene) of each of the following solutions and
bzaggrolg %gsga:/sh%nag?ge %?asgg inOIitm%;\:aa ErA érahgreuorercsatgrog place slide in bottle for specified amount of time (keep solutions fresh
) ' e weekly), using the following sequence,
numbers of citrate buffer. To prepare citrate buffer, use 18mL buffer A, xy?gne 1 g 5 ming a 70% MeoH 5 min
82mL buffer B, 900mL water. Xylene 2 5 min 30% MeoH 5 min
0 . .
Buffer A: 0.1M sodium citrate (29.41g sodium citrate/1000mL H,0). ;OOO/A’MMESH 5 min :28 ; ; min
Buffer B: 0.1M citric acid (9.56 g citric acid/500mL H,0). 5% Meo 5 min 2 min
Keep slides in citrate buffer (over boiling water) at this temperature for
3 syag?:nslfitg:'\,/\jiltlgvés/“dﬁ;(;%C(?Og”:n?tﬁ%gugezgog,mm tﬁ?g:)rigir?o 2. Put slides in beaker of 0.01M citrate buffer (pH=6.0), and place this
' minutes ° ' : beaker in a separate, larger beaker of boiling water. Citrate buffer
o . , should be 92°C-98°C when slide placed in it. Keep slides in citrate
' t%biaelgpct(i)snstﬁlen2:1$?)r0r:1?:1desthdrr?§isin:t glllagfngvsetDprz\?ve;rtgmi ;Eebtti):s(,)un; buffer (over boiling water) at this temperature for 20 minutes. Allow
. . . - , slides to cool in citrate buffer to room temperature.
pieces obn ]}fhe ?“dz W'.t h tp ap tpgn tOT prevent 'e?k'(‘g' \éVaf?h \:‘VlTlh Pist 3. Obtain container to hold slides and place wet paper towel in bottom
.(”nts mgf u ?r) or '?lnules, Wiceb to preparednr;;smg uher, dobogv Ik to keep tissue environment moist at all times. Draw around the tissue
Q‘SslriLéi(;IC;?]Sci ?rgi?i?sll(i: d\tlaoaurg]jﬁ dntiszuvéet%n d?; aiter wasnes dab bac pieces on the slide with pap pen to prevent leaking. Wash with PBST
e : ' , (PBS with 0.1% Tween 20) for 10 minutes, twice. In between and after
> Input)tate 'S bl(;clé serum ('i. the samilas the secondary antibody) for 30 washes dab back of slide and front of slide around tissue to dry.
6 Ir:]]::rllf)aetse V\th thgoziigzrrylssr?t?bi)%i/lz?. 4°C overnight. Dilute primary 4. Incubate in block serum (is the same as the secondary antibody) for 30
’ . . ; ; ) - minutes. Dilute to 10% with 1% milk.
annblqu at1.25ti. ngp pnm?rg/ Zmldb.lociy don .'fhegéaﬂ BB]SSIPU?[GE)E)OEUI} 5. Incubate with the primary antibody at 4°C or room temperature
E?.r S let'(so H prmgry ant Ot. y diiuted wi hi H )- Put S0uL 0 overnight. Dilute primary antibody at 1:50 with 1.5% serum and 0.5%
s solution on each tissue section (or enough to cover). milk. Keep primary antibody on ice at all times. Put 50pL of this solution
Day 2 on each tissue section.
;. ?Nasg with EBhS f%r 5 minutzs, twice.lb 3 ' Day 2
. tncu atet W|tU t gdsecor; ary ﬁntt'l ody otr' 0 minutes at room —La Wash with PBST for 10 minutes, 3X.
9 Vl\alg]s%e\r;itzrgéss%r 5 :gfnsutg; et?/\fice'ssue section. 7. Incubate with the FITC-conjugated secondary antibody for 30 minutes
' ’ ' t t ture. Dilute 1:200 in PBST. Put 50yL of this soluti
10. Incubate with streptavidin-HRP for 30 minutes at room temperature. 2a£%0£53?§g£% Cl)Jnre llute 1:200 in PBST. Put S0, of this solution on
11. Wash with PBS for 5 minutes, twice. . ' .
: . Wash with PBST for 1 tes, 3X.
12. Add 50uL of DAB (chromagen reagent) to each slide. For preparation 8 ash ST for 10 minutes, 3

of DAB solution, see kit instructions. Keep container of DAB solution
covered in foil because it is light sensitive. Look at slide under
microscope. When you see the backgroud turn brown, wash in H,0 for
10 seconds.

10.

Place the slides on the towel and use the cotton tip dipping with xylene
cleaning the PAP pen trace carefully. Don’t touch any tissue section
edge.

Cover with Vecta shield for delay fluorescence quenching.
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NEGATIVE CONTROL (OF THE PRIMARY ANTIBODY)
Incubate with the block serum (the same as the secondary antibody).

PARAFORMALDEHYDE FIXATION OF HEMATOPOIETIC

CELLS STAINED WITH FLUOROGHROMES

This procedure is used to preserve hematopoietic cells stained with
fluorochrome conjugated monoclonal antibodies for subsequent analysis by
fluorescence microscopy or flow cytometry. The fixed cells may be stored for at
least one week at 4°C in the dark. This method of fixation does not significantly
alter the light scatter or fluorescence properties of human lymphoid cells or
transformed cell lines.

CELLS

Human cells stained by a direct or indirect immunofluorescence technique
(See Direct Immunofiuorescence Staining of Cell Surfaces and Indirect
Immunofiuorescence Staining of Cell Surfaces).

REAGENT Flow-Fix

EQUIPMENT
Refrigerated centrifuge fitted with swinging bucket rotor (4°C)
Ice bucket

PROCEDURE

1. Following the last incubation with antibody or fluorescent second-step
reagent, centrifuge the cells at 250 x g for 10 minutes. Remove the
supernatant.

2. Add 1mL of cold 1X PBS per 106 stained cells. Gently vortex the cells
and centrifuge at 250 x g for 10 minutes. Remove the supernatant.

3. Repeat Step 2. Loosen pellet gently.

4, Add 0.3 1o 1.0mL of cold Flow Fix solution to the pellet. Vortex the cell
suspension immediately.

ORDERING INFORMATION

Cat. #
25037

Sizes
500 ml - 1L

Description
Flow-Fix, 1% formaldehyde Fixation Buffer
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5. Store the fixed cells at 4°C in the dark.
NOTE
Cells may also be fixed following staining in microtiter plates using these
modifications:

i) Following the last staining step, centrifuge the cells (~106/well)
in microtiter plates at 250 x g for 5 minutes. Carefully remove the
supernatant.

ii) Add 100pL PBS to each well. Centrifuge at 250 x g for 5 minutes.
Carefully remove the supernatant.

iii) Repeat Step (ii).

iv) Add 100pL of cold Flow Fix solution to each well and mix thoroughly
at once.

v) Store covered in the dark as above. Transfer into tubes for analysis.
Dilute to proper volume with Flow Fix, 1% . Cells fixed at least 4 hours
may be diluted in PBS.

REFERENCE

Lanier LL, Warner NL. Paraformaldehyde Fixation of Hematopoietic Cells for
Quantitative Flow Cytometry (FACS) Analysis. J Immunol Meth. 1981;47:25

TO ORDER
In The U.S. Call: 1-800-523-2575 ¢ 215-343-6484
In The U.S. FAX: 1-800-343-3291 ¢ 215-343-0214
In Germany Call:  (49) 6221-765767
In Germany FAX:  (49) 6221-764620

Order online anytime at www.polysciences.com
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