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1

2.

t he COFAL Test

| nt roducti on

1.1 Background

Thi s Suppl enental Assay Method (SAM describes a procedure
for the detection of |ynphoid | eukosis virus

bi ocontam nation in live virus poultry vaccines. The
Compl enent Fi xation for Avian Leukosis (COFAL) test is a

2-part procedure: Part |. Propagation of |ynphoid |eukosis
virus, if present, in Chick Enbryo Fi broblast (CEF) cel
culture, and Part 11. Detection of the group-specific (gs)

antigen by a mcrotiter conplenent-fixation technique.

NOTE: For this SAM the dilution term nol ogy of 1:10
specifies 1 part plus 9 parts (liquid).

1.2 Keywords

Avi an | ynphoi d | eukosi s, COFAL, CF

Preparation for the test

2.1 Personnel qualifications/training

The personnel nust have experience or training in this
protocol. This includes know edge of safe and aseptic

bi ol ogi cal | aboratory techni ques and preparation, proper
handl i ng, and di sposal of biological agents, reagents,
tissue culture sanples, and chem cals. The personnel nust
al so have training in the operation of the necessary

| aboratory equi pnent required for this assay.

2.2 Preparation of equipnent/instrunentation

Operate and nonitor all equipnent/instrunentation according

to manufacturers’ instructions. Mintain aseptic conditions
in a lamnar flow biological safety cabinet, and use sterile
instruments and wear sterile gloves when appropriate.
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3. Part |. Propagation of extraneous |ynphoid | eukosis virus in
CEFs

3.1 Equipnent/instrunentation

Equi val ent equi pnent or instrumentation may be substituted
for any brand name |isted bel ow

3.1.1 Lamnar Flow Biological Safety Cabinet (NuAire
I nc., Labgard)

3.1.2 Hum dified, rotating egg incubator (M dwest
| ncubat ors, Mbdel 252)

3.1.3 Water-jacketed incubator with a humdified

5% CO, at nosphere and tenperature set at 37°C (Fornam
Scientific, Mddel No. 3158)

3.1.4 Roller apparatus (to rotate roller bottles)
3.1.5 Centrifuge (Beckman J-6B, JS-4.2 rotor)

3.1.6 Vacuum punp (Curtin Matheson Scientific, Inc.)

3.1.7 Bunsen burner (Hanau Engi neering Co.,
Touch- O Mati c¢)

3.1.8 Scissors, sterile (Roboz RS-6800)
3.1.9 Curved tip forceps, sterile (V. Mieller SU 2315)
3.1.10 Magnetic stir bars (sterile) and a stir plate
3.1.11 Hemacytoneter (Anerican Optical)

3.2 Supplies

Equi val ent supplies may be substituted for any brand nane
listed below. Al supplies nust be sterile.

3.2.1 Tissue culture dish, 150 x 10 mm ( Fal con,
Cat. No. 1058)
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3.2.2 Ti ssue culture dish, 100 x 20 nm ( Fal con,
Cat. No. 3003)

3.2.3 Plastic funnel covered with 4 |ayers of fine
gauze

3.2.4 Coni cal tube, polypropylene, 29 x 114 nm 50 n
(Sarstedt, Cat. No. 62.547.205)

3.2.5 Centrifuge tubes, Polypropyl ene, 250 ni
(Corning, Cat. No. 25350)

3.2.6 Rol | er bottles, 2000 nm, 850 cnt, with screw
caps (Becton Dickinson, Cat. No. 3007)

3.2.7 Trypan Bl ue

3.2.8 Snhap-cap tubes, 12 x 75 mm (Fal con, Cat.
No. 2058)
3.2.9 Cell lifters (Costar, Cat. No. 3008)

3.2.10 Filtering flask, 1 L, with hose and cannul a
3.2.11 Serological pipettes

3.2.12 Erlenneyer flasks

3.2.13 Syringes and needl es

3.2.14 Menbrane filters, 0.22 m(MIIlipore, Cat.
No. SLGA0250S)

3.2.15 Menbrane filters, 0.45 m(MIIlipore, Cat.
No. SLHA0250S)

3.2.16 Menbrane filters, 5.0 m(MIlipore, Cat.
No. SLAP02550)
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3.3 Reagents

Equi val ent reagents may be substituted. All reagents mnust
be sterile.

3.3.1 Two dozen 9- to 1l1-day-old Specific-Pat hogen-
Free (SPF) chick enbryos froma genetic |ine of
chickens (CJ O which are susceptible to all |ynphoid
| eukosi s virus subgroups

3.3.2 G owh Mdium

Medi um 199 with Earle's salts 1 L
Bacto tryptose phosphate broth 50 m
NaHCGO; 1.5 g
Penicillin (potassium G 100, 000 units
Streptonmycin sulfate 100 ngy
Fetal bovi ne serum (FBS) (i nacti vat ed) 30-55 m
Fungi zone (optional) 2 ngy

Adjust pHto 7.3 with NaHCO; sol ution

NOTE: Better cell growth and nmai ntenance may occur if
L-glutam ne (10 m /1000 m growth nmedium= 1%

L-glutam ne) is added within 3 days prior to use of the
medi um

If growh nmediumis used to wash enbryonic tissues
prior to trypsinization, omt the FBS and L-gl utam ne.

3.3.3 Puck's Saline A

NaCl

KC

G ucose

Phenol Red (0.5% sol ution)

g.s. with distilled or deionized water

PEPRO®
cohoO
rJeaaQ

Adjust pHto 7.2 with NaHCO; sol ution.
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3.3.4 Ethylenediam ne tetraacetate (EDTA) Stock
Solution (1.0%, also refered to as versene:

Add 1.0 g ethylenedinitrilo tetraacetic acid di sodi um
salt to 100 mM Puck's saline A

3.3.5 Trypsin Solution (0.25%:

Add 2.5 g trypsin to 1 L Puck's Saline A
Add 0.35 g NaHCO; per L.
Adjust pHto 7.4 with NaHCO; sol ution.

Note: For trypsinizing enbryos, use 0.25%trypsin
solution as is.

For trypsinizing primary cultures, add 2.0 m of
1% EDTA to 100 ml 0.25% trypsin solution, or
0.25% trypsin may be used as is.

For trypsinizing secondary or higher passage chick
enbryo cell cultures, mx 0.25%trypsin 1:5 (1 part
trypsin plus 4 parts Puck’s saline A) in Puck's saline
A. Then add 2.0 ml of 1.0% EDTA solution per 100 n
trypsin solution. This makes a solution containing
0.05% trypsin and 0.02% EDTA. Add a few drops NaHCO;
solution to bring the pHup to 7.2-7.4.

3.3.6 70% et hano
3.4 Primary Chick Enbryo Fibroblast (CEF) preparation

Primary CEF cultures can be prepared from9- to 11-day-old

genetically susceptible (C O enbryos froma COFAL-negative
chicken flock in the follow ng manner, or alternate nethods
of preparation are acceptabl e:

3.4.1 Disinfect the air cell end of the egg with
70% et hanol, flane, and break open the shell with
sterile forceps. Use the forceps to open the
menbranes, lift out the enbryo, and place it in a
sterile disposable 150 x 10-mmtissue culture or petri
dish. Four to 24 enbryos may be prepared together.
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Renove (and discard) the heads and viscera of the
enbryos with sterile scissors and forceps. Wsh the
enbryos several tinmes with a 0.25% trypsin solution
(roomtenp), a physiological saline solution, or growh
medi um wi t hout FBS or L-glutam ne. Place the washed
enbryos in a sterile dry 150 x 10-nmtissue culture or
petri dish and m nce them thoroughly using sharp
sterile scissors.

3.4.2 To further wash, put the mnced tissue into a
trypsinizing flask containing 50 m growth nedi um

wi thout FBS or L glutam ne, and a magnetic stir bar.
Place the flask on a stir plate and stir with a
noderate vortex for 5 mn. Allowthe cells to settle
and decant (and discard) the supernatant and repeat.

3.4.3 To trypsinize the tissues, first rinse the
residual nedia fromthe cells by adding 25 m of the
0.25% trypsin solution, and then i medi ately decant the
trypsin solution. Next add 50 ml of the 0.25%trypsin
solution to the flask and m x on a magnetic stir plate
for 20 mn. (Set stir plate to produce a noderate
vortex.)

3.4.4 Place a sterile gauze wapped funnel into the
opening of a 250-m conical centrifuge tube. To stop
the trypsinizing action on the cells, pour 2 ml of FBS
t hrough the gauze and then pour the trypsinized
contents of the flask through the gauze funnel into the
centrifuge tube. Bring the total volunme to
approximately 125 m with growh nedia. Centrifuge for
10 mn at 250 x g (1050 rpns using a Beckman J- 6B
centrifuge with a JS-4.2 rotor) with the tenperature
set at 10°C.

3.4.5 oserve and record the volune of packed cells,
and then pour off the supernatant. Dilute the cells
approximately 1:300 with growth nmedium Pl ant

200 M of diluted cell suspension in each 1000-m

roller bottle. Tighten the cap and i ncubate for 4 days
in an incubator set at 37°C. (Alternately, if tissue
culture flasks are planted, adjust the volune of cell
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suspensi on appropriately, |eave the caps |oose, and
incubate in a humdified incubator with the tenperature
set at 37°C and the atnosphere set at 5% CO, for

4 days.) After 4 days, the cell sheet should be well
proliferated and ready to split.

Secondary CEF preparation

Secondary CEF cultures can be prepared in the foll ow ng
manner, or alternate nmethods of preparation are acceptabl e:

3.5.1 Decant the nediumfrom1 roller bottle of
primary CEFs, pipetting any remaining nedia with a 5-n
pi pette, and add 15 ml of the 0.25%trypsin solution
prewarnmed to 37°C. Rotate the bottle until the cells
begin to detach, approximately 1 mn. (The proper
length of time will be |earned by experience. Too
short a tinme will result in large clunps of cells in

t he new suspension.) Decant the trypsin and, with an
open hand, strike the side of the roller bottle until
nost of the cells becone detached. Rinse the inside of
the roller bottle with 15 mM of growth nedi um and
swrl. Pipette the suspension with the cells into an
enpty Erlennmeyer flask. Repeat twice nore for a tota
of 3 rinses. Repeat the above steps separately for
each additional roller bottle.

3.5.2 Pour the conbined cell suspension fromthe

Erl ennmeyer flask through a funnel covered with 4 |ayers
of fine gauze into a second Erl enneyer flask containing
a sterile stir bar and 25 m of growh nmedium for each
roller bottle used. Then rinse the funnel with an
additional 25 ml of mediumfor each roller bottle used.
Thoroughly m x the cell suspension.

3.5.3 Make a cell count with a henocytoneter. (A total
cell count using crystal violet stain is satisfactory.)
See Appendi x 1. Adjust the volune so that the cel
concentration is approxi mately 500,000 cells per nl.
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3.5.4 Plant the secondary cell suspension into the
vessels to be used for the test (usually 60-mm or
100-mm pl astic tissue culture dishes). Use 5 nl of the
suspension for a 60-mmdish and 15 m of the suspension
for a 100-mm di sh. The cultures are now ready to be

i noculated with test material s.

3.6 Preparation and inoculation of test materi al

This protocol is designed primarily to detect infective

| ynmphoi d | eukosis virus contamnation in live virus poultry
vacci nes. Preparation procedures described are those which
are |l east conplicated, but still have been found in nost
cases to be adequate for the purpose. A suggested procedure
for each type of vaccine is described separately. If the
test materials are to be diluted for inoculation, regular
growt h medi um or medi um wi t hout serum can be used. |In each
case, add the inoculumto the plates in addition to the
growh nmediumalready in the plates. The test material may
be inoculated i Mmediately after planting the cell cultures
i f experience has shown the material used will not be toxic
to chick enbryo fibroblasts. After inoculation, incubate
the cultures in a humdified incubator set at 37°C and
containing 5% CO,. Sixteen to 24 hr |later, renove the
fluids and replace with fresh growth nedi um added at the
original planting volunme of 5 m per 60-mmplate or 15 mi
per 100-mm pl at e.

Note: Wth materials that may be sonmewhat toxic, allow the
cell sheets to attach and grow for 18 hr prior to adding the
test inoculum and then | eave inoculumon the cells for

4-24 hr depending on the toxic effect.

3.6.1 Avian encephal onyelitis (AE) vaccine (liquid
gl yceri nated product)

This product tends to be somewhat toxic to the cel
cultures, and the procedure for inoculation needs to be
adj usted accordingly. Dilute the vaccine with tissue
cul ture nmedium so that 1000 doses are present in
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20 M total volunme. Centrifuge the m xture for 30 mn
at 1800 x g (3000 rpms using a Beckman J-6B centrifuge
wth a JS- 4.2 rotor).

The solids will be primarily in the bottom the fat-
containing portion on top, and an aqueous portion in
the mddle. Insert a pipette into the aqueous portion
and renmove nore than 10 m. Filter this through a
5.0-micron nenbrane filter. D vide a quantity of
filtrate equal to 500 doses (10 ml) anmong 5, 60-mm
plates or 2, 100-mm plates. Wth this product, it is
not known how nmuch, if any, the vaccine virus or other
vacci ne conponents interfere with infection of the
cells by | eukosis virus.

3.6.2 AE vaccine, |yophilized

Restore this product with 1.0 m tissue culture nedi um
per 100 doses vaccine. |If the product contains coarse
ti ssue el enents, centrifuge the restored material for
20 min at 1000 x g (2400 rpns using a Beckman J-6B
centrifuge wwth a JS-4.2 rotor) and filter through a
0.45-m cron nenbrane filter. Divide an anount of

i nocul um equal to 500 doses anpbng 5, 60-nm pl ates or

2, 100-mm plates. To date, none of the products of
this type have adversely affected the cell cultures.
How rmuch, if any, interference to infection of the
cells by leukosis virus is caused by this vaccine virus
is not known.

3.6.3 Henorrhagic enteritis virus and marbl e spl een
di sease vacci ne

Thaw or restore and dilute these products with 1.0 ni
tissue culture nmedium per 100 doses vaccine. If the
product contains coarse tissue elenents, centrifuge the
restored material for 20 min at 1000 x g (2400 rpns
using a Beckman J-6B centrifuge with a JS-4.2 rotor)
and filter through a 0.45 mcron nmenbrane filter.

Di vide an anount of inoculum equal to 500 doses anobng
5, 60-mm plates or 2, 100-mm pl ates. To date, none of
the products of this type have adversely affected the
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cell cultures. How much, if any, interference to
infection of the cells by leukosis virus is caused by
t hese vaccine viruses is not known.

3.6.4 I nfectious bronchitis vaccine, |yophilized or
frozen

Thaw or restore and dilute these products with 1.0 mi
ti ssue culture nedium per 100 doses vaccine. |If the
product contains coarse tissue elenents, centrifuge the
restored material for 20 mn at 1000 x g (2400 rpns
using a Beckman J-6B centrifuge with a JS-4.2 rotor)
and filter through a 0.45-m cron nenbrane filter.

Di vide an anmount of inoculumequal to 500 doses anobng
5 60-mmplates or 2, 100-mm plates. To date, none of
the products of this type have adversely affected the
cell cultures. How nuch, if any, interference to
infection of the cells by |leukosis virus is caused by
this vaccine virus is not known.

3.6.5 Infectious bursal disease (I1BD) vaccine,
| yophilized or frozen

Thaw or restore and dilute this product with 1.0 ni

ti ssue culture nmedium per 100 doses vacci ne.

Centrifuge the restored material for 20 min at 1000 x g
(2400 rpns using a Beckman J-6B centrifuge with a
JS-4.2 rotor) and filter through a 0.45-m cron nmenbrane
filter. Neutralize the IBD virus with high titer
specific antiserum (antiserum nust be free of

| eukosi s-sarcoma viruses and their antibodies). Mx

2 m of the restored vaccine (200 doses) with 3 m of
the anti serum and i ncubate at roomtenperature for

1 hr. In sone instances, a higher proportion of

anti serum may be necessary. After the incubation
period, inoculate the m xture, equivalent to 200 doses,
into the cell cultures, dividing the entire anount

equal ly among 5, 60-mm plates or 2, 100-nmm pl ates.
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3.6.6 Laryngotracheitis vaccine, |yophilized

Restore this product with 1.0 m tissue culture nedi um
per 100 doses vaccine. Centrifuge the restored
material for 20 mn at 1000 x g (2400 rpns using a
Beckman J-6B centrifuge with a JS-4.2 rotor), and then
filter through a 0.22-mcron nenbrane filter. D vide
an armount of inoculum equal to 500 doses anpbng

5, 60-mm pl ates or 2, 100-mm pl at es.

3.6.7 Marek's disease (MD) vaccine, cell associ ated,
frozen

Thaw and dilute vaccine to 100 doses per 1.0 nml in
tissue culture nmedium Centrifuge 10.0 m of the

i noculumfor 20 mn at 1000 x g (2400 rpns using a
Beckman J-6B centrifuge with a JS-4.2 rotor) and filter
through a 0.22-m cron nenbrane filter. |Incubate at
25°-30°C for 20 to 30 mn. Divide a quantity of
filtrate equal to 500 doses anbng 5, 60-mm pl ates or

2, 100-mm pl at es.

3.6.8 MD vaccine, lyophilized

Restore this product with 1.0 m tissue culture nedi um
per 100 doses vaccine. Centrifuge the restored
material for 20 mn at 1000 x g (2400 rpns using a
Beckman J-6B centrifuge with a JS-4.2 rotor) and filter
through a 0.22-mcron nenbrane filter. Neutralize

500 doses of the Marek's di sease vaccine virus with
high titer specific antiserum (antiserum nust be free
of | eukosis-sarcoma viruses and their antibodies) and

i ncubate at roomtenperature for 1 hr. After the

i ncubation period, inoculate the mxture into the cel
cultures, dividing the entire anmount equally anong

5, 60-mm pl ates or 2, 100-mm pl at es.
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3.6.9 Newcastl e di sease vacci ne and conbi nati on
Newcast | e-bronchitis vaccine, |yophilized or frozen

Thaw or restore and dilute these products with

1.0 m tissue culture nedium per 100 doses vacci ne.
Neutralize the Newcastl e disease virus (NDV) with high
titer specific antiserum (anti serum nmust be free of

| eukosi s-sarcoma viruses and their antibodies). Mx

2 m of the restored vaccine (200 doses) with 2 m of
the NDV antiserum and incubate at roomtenperature for
1 hr. |If the Newcastle vaccine is of particularly high
titer, a higher proportion of antiserum may be
necessary. After the incubation period, inoculate the
m xture into the cell cultures, dividing the entire
anount equally anong 5, 60-nm plates or 2, 100-nmm

pl at es.

3.6.10 Pox and AE-pox conbination vaccine

An optinmum net hod for effectively neutrali zing,

i nactivating, or separating out pox virus has not been
determ ned, but the follow ng nethod nmay be attenpted.
Thaw or restore and dilute these products with

10.0 m tissue culture nmedium per 500 doses vacci ne.
Centrifuge for 20 mn at 1000 x g (2400 rpns using a
Becknman J-6B centrifuge with a JS-4.2 rotor) and filter
through a 0.22-mcron nenbrane filter. D vide an
anount of inoculumequal to 500 doses anobng

5, 60-mm pl ates or 2, 100-mm pl at es.

3.6.11 Reovirus or tenosynovitis virus vaccine,
| yophilized or frozen

An optinmum net hod for effectively neutrali zing,

i nactivating, or separating out this virus has not been
determ ned, but the follow ng nethod may be attenpted.
Thaw or restore and dilute these products with

1.0 m tissue culture nedium per 100 doses vacci ne.
Centrifuge the restored material for 20 min at 1000 x g
(2400 rpns using a Beckman J-6B centrifuge with a
JS-4.2 rotor) and filter through a 0.45-m cron nmenbrane
filter. Neutralize the reovirus or tenosynovitis virus
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with high titer specific antiserum (antiserum nust be
free of | eukosis-sarcoma viruses and their antibodies).
Mx 2 m of the restored vaccine (200 doses) with

2 m of the antiserum and incubate at room tenperature
for 1 hr. In some instances, a higher proportion of
anti serum may be necessary. After the incubation
period, inoculate the m xture, equivalent to 200 doses,
into the cell cultures, dividing the entire anount
equal ly among 5, 60-mm plates or 2, 100-mm pl ates).

3.6.12 Reconbi nant virus vaccine
Fol l ow the sane nethod as for the vectoring agent.

Note: Wth each test series, maintain both positive and
negative controls. Positive controls consist of 2 sets of
plates, 1 inoculated with a subgroup A | ynphoid | eukosis
virus, and 1 inoculated with a subgroup B | ynphoi d | eukosi s
virus. Maintain a set of uninoculated plates as a negative
control

In all cases, renove the inoculumand nmediumin 24 hr or
| ess after inoculating test material and add fresh growh
medi um

Allow the cultures to grow for another 4 or 5 days w thout
further treatnment unless the pH of the nedi um becones acid,
necessitating a nedi um change.

At the end of this time, the first harvest of test materi al
is made and the remaining cells are subcul tured.

3.7 First and second harvest

3.7.1 Using an inverted m croscope, exam ne each dish
for contam nation by bacteria or nolds and to observe
the condition of the cell sheet. Discard al

contam nated pl ates and those with poor cellular

growt h. Harvest sanples and passage cells as per
Sections 3.7.2-3.7.3. Alternate nmethods are acceptable
provi ded appropri ate sanples are harvested and cells
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are split and transferred. It is not acceptable to
seed the split cells onto a new cell sheet of CEFs.

Note: Process only 1 set of plates at atime and in
the follow ng order: negative controls, test sanples,
and then positive controls.

3.7.2 Tip the culture dishes slightly and, using a
suction apparatus, renove all but approximately

0.25 m of culture fluid froma 60-mmdish or

0.75 mM froma 100-mm dish. Use a sterile cell lifter
and scrape off % of the cell sheet fromeach plate into
the remaining fluids. Renobve and pool these cel
suspensi ons for each set of test plates. Freeze these

pool s at -60°C or colder until the conplenent fixation
(CF) test is conducted.

3.7.3 Subculture the remaining cells in the follow ng
manner: Add 0.05% trypsin (trypsin/Puck's saline, 1:5)
pl us 0.02% versene solution (3 m per 60-mm di sh,

5 m per 100-mm dish) to each dish. Allow the trypsin
solution to remain in contact with the cell sheet for
1-2 min, swirling occasionally, and then renove it

i mredi ately when the cells begin to detach fromthe
plate. Let the dishes stand at roomtenperature until
the cells | oosen further. (Strike the plates sharply
with the palmof the hand to facilitate cel

detachnment.) Add fresh growh nmediumto the dishes and
di sperse the cells with gentle pipetting. Pool these
cell suspensions, mx thoroughly, and plant into new

di shes. Plant 1 new culture dish for each original
culture dish (a 2-for-1 split as “2the cells were saved
for testing). Incubate these cultures at 37°C as
bef or e.

Note: The cultures will usually grow for 1 wk wi thout
a nedi um change, but if the pH becones too acid, the
mediumw || have to be changed in the interim At the
end of this wk period, handle the cultures exactly the
same way as at the first subculture. Should the growth
rate be so rapid that the cell sheet begins to peel
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before the schedul ed tine for subculture, an additional
harvest and subculture may be nade.

3.8 Final harvest

After this second subculture (postinoculation), nmaintain the
cul tures under the sane conditions as before until the
twenty-first day postinocul ation, at which tine a final
harvest is conducted. At this final harvest, |eave tw ce
the fluid in each plate as before and scrape off the entire
sheet with a cell lifter. Divide the final harvest (each
test) and store a portion at -60°C or |ower until after CF
testing of the other portion is conpleted. |If the CF
testing of any particular series is inconclusive, the stored
portion of the final harvest may be used as an inocul umfor
a new test series.

Cell culture fluids fromeach subcul ture or nmedi um change
are tested for extraneous |ynphoid | eukosis by the CF test.

4. Part 11: Detection of extraneous |ynphoid | eukosis virus
group specific (gs) antigen by a mcrotiter CF test

The CF test nethod described has been adapted fromthe Laboratory
Branch Conpl enent Fi xation (LBCF) Method devel oped at the
Nat i onal Conmuni cabl e D sease Center, Atlanta, CGeorgia. The LBCF
met hod is described in detail in Public Health Monograph No. 74.
A supplenent to this is entitled, "A Guide to the Performance of

t he Standardi zed Di agnostic Conpl enent Fi xation Method and
Adaptation to Mcro Test." First edition, July 1, 1969, has been
prepared by the sane Laboratory Section. These docunents may be
avai lable fromthe Public Health Inquiries Branch, U S. Public
Heal t h Servi ce, Washington, D.C. 20201.

4.1 Equi pnent/instrunentation

Equi val ent equi pent or instrunmentation may be substituted
for any brand name |isted bel ow
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4.1.1 Centrifuge (Beckman J-6B, JS-3.0 rotor)
4.1.2 Incubator CO, (Forma Scientific, Mdel No. 3158)

4.1.3 Freezer, -70°C (Revco Scientific, Mdel
No. ULT1790- 7- ABA)

4.1.4 Water bath, 37°C + 1°C

4.1.5 Mni-Obital shaker (Bellco d ass, Cat.
No. 7744-S0010)

4.1.6 Vortex m xer (Thermolyne Maxi Mx |1, Model
No. M37615)

4.1.7 Reading mrror (Cooke Engineering Co.
Mcrotiter)

4.1.8 12-channel pipette (Labsystens Mdel Finnpipette
Digital Miultichannel 50-300 m)

4.1.9 Pipettes (Labsystens Mdel Finnpipette Digital
5-40 m & 40-200 n)

4,.1.10 Plate cover roller
4.2 Reagents/supplies

Equi val ent reagents or supplies nmay be substituted for any
brand name |isted bel ow

4.2.1 CQuinea pig conplenment (Wittaker Bioproducts,
Cat. No. 30-956J)

4.2.2 Anti-sheep henolysin and diluent (Baltinore
Bi ol ogi cal Laboratory)

4.2.3 Sheep blood (25 m Al severs + 25 m sheep bl ood)
4- 31 days after collection

4.2.4 Distilled or deionized water
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4.2.5 G aduated Kol nmer centrifuge tube, 10 m (Corning
Cat. No. 8360 or Kinble Cat. No. 45180)

4.2.6 Graduated cylinder, 100 m
4.2.7 Erl enneyer flasks, 125 & 250 ni
4.2.8 Beaker, 50 i

4.2.10 Tissue culture 96-well U shaped plate (Linbro,
Cat. No. 76-013-05)

4.2.11 Adhesive plate cover (Dynatech Laboratories,
Cat. No. 001-010-3501)

4.2.12 Pol ypropyl ene conical tube, 50 M, 29 x 114 nm,
sterile, (Sarstedt, Cat. No. 62.547.205)

4.2.13 Disposabl e polystyrene centrifuge tubes, 15 nl,
17 x 100-m tubes (Fal con, Cat. No. 2057)

4.2.14 Disposable borosilicate serologic tubes, 3 m,
12 x 75 nmm

4.2.15 Snap cap tubes, 3 m, 12 x 75 mm

4.2.16 Disposable serol ogical pipettes, 1, 5, 10 and
25 m

4.2.17 Pipette tips
4.2.18 Log-1og paper
4.2.19 Plain graph paper
4.3 Preparation and standardi zati on of reagents
4.3.1 Preparation of Veronal Buffered D |uent (VBD)

4.3.1.1 Preparation of the stock buffer solution



CVB/ NVSL PYSAMD405. 01
Testing Protocol Page 21 of 49

Suppl ement al Assay Method for Detecting Lynphoid Leukosis Bi ocontam nation by
t he COFAL Test

1. Conbine the following in a 2-L volunetric
flask in the order |isted:

NaCl 83.00 g
Na-5, 5-diethyl barbiturate 10.19 ¢
Distilled water 1500 n
1 N hydrochloric acid 34.58

Stock solution containing 1.0 nolar MyC 2 and
0.3 nmolar CaCl2 (20.3 g MgC 2. 6H20 and 4.4 g

Cad 2. 2H20 in 100 m distilled water)
5.00 nm

2. Fill tothe 2-L mark with distilled
water. M x thoroughly.

3. Check the pH of the stock buffer before
refrigeration by making a 1:5 dilution with
distilled water (1 part 5X VBD plus 4 parts
distilled water). The pH of the diluted
stock (1X VBD) nust be 7.3-7.4. If the pHis
not in this range, discard and prepare fresh
stock buffer.

4.3.1.2 Preparation of gelatin-water solution

1. Add 1.0 g of gelatin to 100 m of
distilled water. Bring to a boil to dissolve
t he gel atin.

2. Make up to 800 mM with sterile distilled
wat er at room tenperature.

3. Chill in the refrigerator. This solution
shoul d not be held longer than 1 wk.

4.3.1.3 Preparation of VBD (I X) for daily use
(containing 0.1 percent gelatin)

Add 4 volumes of gelatin water to 1 vol une of
5X VBD stock buffer. Store in the refrigerator.
VBD (1X) should not be stored | onger than 24 hr.
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NOTE: The pH of the VBD (1X) must be 7.3 to 7.4.

4.3.2 Preparation and standardi zation of 2.8% sheep
red bl ood cell suspension

4.3.2.1 Washing sheep cells (collected and
preserved in nodified Al sever's solution; aged
4 days)

1. Add 2 or 3 volunmes of cold VBD (1X) to
each volume of preserved cells and centrifuge
at 600 X g (1650 rpmin a Beckman J-6B
centrifuge using a JS-3.0 rotor) for

5 mn.

2. Carefully aspirate the supernatant fluid
and the white cell layer w thout disturbing
t he erythrocytes.

3. Fill centrifuge tube again with cold VBD.
Thor oughly resuspend the cells by gently
mxing with a pipette. Centrifuge at 600 X g
for 5 mn and repeat the process for a total
of 3 washings. |If the supernate is not
colorless after the second washing, the cells
are too fragile and nmust not be used.

4. Resuspend the cells once nore in cold VBD
and centrifuge for 10 mn at 600 X g to pack
the cells.

5. Record the volune of packed cells in the
centrifuge tube, and aspirate the supernate.
Care should be taken to renmove as much fluid
as possible without disturbing the cells.

4.3.2.2 Standardi zation of 2.8% cell suspension

1. Prepare the 2.8%cell suspension

(approxi mately 670, 000 cells/nn?) by addi ng
34.7 vol of vBDto 1 vol of packed sheep
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cells. (Illustration 1) Shake flask gently to

i nsure even suspension of cells.

| LLUSTRATI ON 1

Cel | Pack Vol une Adj ust to
(m) Total Vol with VBD (m)
0.5 17.9
0.6 21. 4
0.7 25.0
0.8 28. 6
0.9 32.1
1.0 35.7
1.1 39. 3
1.2 42. 8
1.3 46. 4
1.4 50.0
1.5 53.6
1.6 57.1
1.7 60. 7
1.8 64. 3
1.9 67.8
2.0 71. 4
2.1 75.0
2.2 78.5
2.3 82.1
2.4 85.7
2.5 89. 3
2.6 92.8
2.7 96. 4
2.8 100.0
2.9 103.5
3.0 107. 1
3.1 110.7
3.2 114.2
3.3 117.8
3.4 121.4
3.5 125.0
3.6 128. 5
3.7 132.1
3.8 135.6
3.9 139.2
4.0 142. 8

PYSAMD405. 01
Page 23 of 49
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2. To check the density of the 2.8% cel
suspension, pipette 7.0 m into a 10-n
graduat ed Kol mer centrifuge tube (either a
Corni ng 8360 or Kinbal 45180 has acceptable
tol erance) and centrifuge at 600 X g for

10 min. A 7.0 m aliquot of properly
prepared cell suspension should produce

0.2 m of packed cells.

3. \Wen the volunme of packed cells is under
or above the 0.2-m point, the cel

suspensi on shoul d be adjusted. The quantity
of VBD whi ch nust be added to or renoved from
the cell suspension is determ ned by the
follow ng formul a, where PCV = actual packed
cell volume of 7.0 n

(PCV/0.20 M) X 100 mM = corrected vol
Exanple 1, low density: PCV = 0.19 n

0.19 m X100 mM =950 m
0.20 m

Therefore, remove 5 ml of VBD from each

100 mM of cell suspension. (VBD may be
removed by centrifuging an aliquot of the
cell suspension and pipetting off the desired
anount for discard.)

Exanpl e 2, high density: PCV = 0.21 m

0.21 m X 100 M = 105.0 mi
0.20 m

Therefore, add 5.0 mMl of VBD to each 100 ni
of cell suspension.

Check the adjusted cell suspension by
centrifuging a 7.0-m portion as before.
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NOTE: Keep the cell suspension in the
refrigerator when not in use. Al ways swr
the flask gently before use to secure an even
suspensi on of the erythrocytes.

4.3.3 Preparation of henogl obin col or standards

El even col or standards are used to read the henol ysin,
conpl enent, and antigen titrations. These standards
are prepared by conbining proportionate anounts
(I'l'lustration 2) of henogl obin solution and 0.28% cel
suspensi on as foll ows:

4.3.3.1 Preparation of henogl obin solution

1. Pipette 1.0 m of the 2.8% cel
suspension into a large test tube
(17 x 100 mMm).

2. Add 7.0 mM distilled water and shake the
m xture until all cells are |ysed.

3. Add 2.0 ml of the stock buffer solution
(5X VBD) to restore tonicity and m x
t hor oughl y.

4.3.3.2 Preparation of 0.28%cell suspension

Pipette 1.0 ml of the 2.8%cell suspension into a
| arge test tube, add 9.0 m of VBD, and m x
t hor oughl y.

4.3.3.3 Preparation of color standards

1. Label 11 serologic tubes (12 x 75 m)
with the specified % of henolysis shown in
Illustration 2. Mx the varying ratios of
henmogl obi n sol ution and the 0.28% cel
suspensi on as shown.
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| LLUSTRATI ON 2

Reagent s Per cent henol ysi s
0O 10 20 30 40 50 60 70 80 90
100

Henogl obi n 0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

sol ution 1.0

0.28 %cells 1.00.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1
0

2. Shake the tubes and centrifuge at 600 X g
for 5 mn. Renove fromthe centrifuge

wi t hout agitation. Wen not in use, store in
refrigerator to prevent excessive change in
color. The color standards, prepared for
readi ng the conplenent titration, may be used
the next day to read tests.

4.3.4 Henolysin titration

4.3.4.1 Preparation of 1:100 henolysin (rabbit
anti serum agai nst sheep red cells) solution

Thoroughly mx 98.0 m of VBD and 2.0 ml of

gl ycerinated henolysin (lyophilized henolysin with
its glycerine containing diluent is equivalent).

Di spense in convenient small aliquots and store at
-20°C or lower. Do not refreeze after thaw ng.

4.3.4.2 Determnation of henolysin dilution
needed for sensitization of 2.8% sheep cells

Performa henolysin titration each tine a new | ot
of 1:100 henolysin solution is prepared and each
time a new |l ot of sheep cells is used.

1. Place 6 serologic tubes (12 x 75 nm in a
rack and | abel with henolysin dilutions shown
in last colum of Illustration 3. Prepare
dilutions for titration as shown. Thoroughly
m x each dil ution.
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Note: These final henolysin dilutions have
been found appropriate for comrercially
prepared henolysins. |If they are not

sati sfactory, prepare other dilutions that
suffice for the particular ot of henolysin
in routine use.

| LLUSTRATI ON 3

Preparation of Henolysin Dilutions

Henol ysin Fi nal henol ysin
dilution, 1 m Dl uent, m di lution
1:100-------- pl us 9.0-------- gi ves 1: 1000
1:1000------- pl us 1.0-------- gi ves 1: 2000
1:1000------- pl us 1.5-------- gi ves 1: 2500
1:1000------- pl us 2.0-------- gi ves 1: 3000
1:1000------- pl us 3.0-------- gi ves 1: 4000
1:1000------- pl us 7.0-------- gi ves 1: 8000
2. Label a second set of 6 serologic tubes

with the correct henolysin dilutions. Add
1.0 M of the standardi zed 2. 8% sheep cel
suspension to each tube.

3. Add 1.0 ml of each of the final henolysin
dilutions (1:1000 through 1:8000) to the
1.0-m portions of sheep cell suspension with
constant swirling of the contents. Incubate
for 15 min at 37°C. After the incubation
period, the sheep erythrocytes are
“sensitized cells,” ready for use.

4. Make a 1:400 dilution of guinea pig
conplenment (C) by drawing up undiluted C in
a 1.0-m pipette beyond the 0.6-m nmark.

Wpe the tip of the pipette and return excess
C above the 0.6-m mark to the stock
container. Deliver 0.25 m of C, wthout
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using the last 0.1 m of graduation of the
pi pette, into 99.75 m of cold VBD. The
diluted C nust be kept cold and be used
within 2 hr.

NOTE: Wth |ess active C, it may be
necessary to use a 1:300 dilution, or with a
nore potent C, a 1:500 dilution nay be
needed for proper results.

5. Label 6 serologic tubes with the final
henmol ysin dilutions. To each tube add 0.4 n
of cold VBD, 0.4 ml of the 1:400 C dilution,
and 0.2 m of cells sensitized with the
series of final henolysin dilutions

(step 3 above) to the properly | abel ed tube.
M x and incubate in a 37°C water bath for

30 mn. Centrifuge at 600 X g to pack the
cells. Read the % henolysis in each tube by
conparing with the col or standards.

6. Plot the anpbunt of henol ysis obtained

wi th each dilution of henolysin on ordinary
graph paper. Determne the optimal dilution
of henolysin fromthe graph by inspection.

It is desirable to select a dilution such
that further increase in henmolysin (as the
curve progresses to the right) does not
appreci ably change the %lysis. The dilution
sel ected al so needs to provide for a slight
excess of henolysin. See Illustration 4.

NOTE: On the X-axis, let the left end of the
hemol ysin dilution scale be 0, and neasure a
suitable length for the 1:1000 dil ution.

QG her dilutions are represented as fractions
of this length. Thus 1:2000 = 1/2 the length
of 1:1000; 1:2500 = 2/5 of 1:1000; 1:3000 =
1/3 of 1:1000; 1:4000 = 1/4 of 1:1000; and

1: 8000 = 1/8 of 1:1000.
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| LLUSTRATI ON 4

Henol ysin titration

NOTE: Increasing the henolysin concentration (left to right)

100

90

80

Percent 70

Hemolysis
60

50

2 : Lo e . ' <
‘& % SRR <0 Z
0 %o % o % % %

Hemolysin Concentration

wi th the conpl enent held constant results in a "plateau" from
whi ch the optimal henolysin dilution is selected. The opti nal
hemol ysin dilution in this instance is 1:2000.

4.3.5 Preparation of sensitized cells
1. Add 1 volune of optimal henolysin dilution
(exanpl e, 1:2000 dilution shown in Illustration 4)
to 1 volune of the standardized 2. 8% cel
suspension wth rapid, but gentle, swrling.

2. Before using, incubate for 15 mn at 37°C.
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4.3.6 Conplenent (C) titration

NOTE: For routine qualitative testing, the foll ow ng
procedure for handling conpl enent has been found to be
satisfactory: Commercially obtained |yophilized guinea
pig conplenment is restored as directed. A 1:20
dilution of restored C is nmade in 1X VBD;, this
dilution is dispensed in convenient (anbunt to be used
at one time for tests) aliquots into inert plastic
vials and stored at -70°C or colder. The C dilution
is thawed (10°C water bath) and further diluted for
titration. After the titer is determ ned, the

remai ning vials are thawed and diluted as needed for
test use. A vial of each batch so prepared should be
titered every 2 wk to check for changes. There may be
no significant decrease in titer over a period of
several no.

Titration of C is perfornmed as foll ows:
1. Prepare sensitized cells.

2. Label 4 serologic (12 x 75 mm) tubes as in
Il'lustration 5. To obtain accuracy, titrate in
duplicate and use the average henol ysis.

3. Prepare 1:400 dilution of C. (The

1: 400 dilution of C prepared previously and
stored in the refrigerator nay be used for
titrations of conpl enment and henol ysi n when
perfornmed at the sanme tine.)

4. Add reagents in the order shown in
[Ilustration 5.

5. Shake tubes and place in the 37°C water bath
for 30 mn. Shake once at 15 mn.
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| LLUSTRATI ON 5

Conpl enent Titration

Reagent Tube Nunber

1 2 3 4
VBD 0.6 m 0.55 m 0.5mM |0.4 n
1: 400 dilution of C 0.2 m 0.25 m 0.3 mM |0.4 n
Sensitized cells 0.2 m 0.2 m 0.2mM (0.2 m

6. Renpove tubes fromwater bath and centrifuge
600 X g to pack the cells. Determne the %

hemol ysis in each tube by conparing with the col or
standards, interpolating to the nearest 5% when a
t ube does not exactly match 1 of the standards.

| LLUSTRATI ON 6

Conversion of %lysed cells, y, toratio of %lysed to
non-lysed cells, y/100-y

y y/ 100-y y y/ 100-y y y/ 100-y
10 0.111 40 0.67 70 2.33

15 0.176 45 0. 82 75 3.00

20 0.25 50 1.0 80 4.0

25 0. 33 55 1.22 85 5.7

30 0. 43 60 1.50 90 9.0

35 0. 54 65 1.86




CVB/ NVSL PYSAMD405. 01
Testing Protocol Page 32 of 49

Suppl ement al Assay Method for Detecting Lynphoid Leukosis Bi ocontam nation by
t he COFAL Test

7. Record the % henolysis (y) for each tube.
Using the chart in Illustration 6, determ ne the
ratio of %lysed to non-lysed cells, y/100-y, for
each vol (m) of the 1:400 C, as shown in the
exanpl e below. The “y” values are hypothetical.

Exanpl e:

Tube # Vol (m) of % Henol ysi s Rati o
1:400 C ) (y/100-vy)

1 0.20 25 0.33

2 0. 25 40 0. 67

3 0. 30 70 2.33

4 0.40 85 5.70

8. For each of the 4 tubes, plot on |og-1og graph
paper the volune of the 1:400 dilution of C in m
against the ratio found in the chart. (Do not
graph when "y" exceeds 90% nor when "y" is |ess
than 10%) Join the 2 points plotted for the
first 2 tubes and find the m dpoint as shown in
Illustration 7. Do the sane for the last 2 tubes.
(A good titration should have 2 points on each
side of 1). Draw a line through the 2 m dpoints.
Draw a horizontal line through the intersection of
this line with the vertical "I" line and read the
CHpoinm of the 1:400 dilution of C. Five

C Hsos are required in the diagnostic test.

In the exanple, CHyp is 0.27 mMl. Five units are
contained in 1.35 mM (5 X 0.27) of the 1:400
dilution. The dilution of C necessary to obtain
5 CHss in 0.4 mM is calculated as foll ows:

400 = 4 1.35 X = 160 X = 118.5 or 119
1.35 0.4
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Hence 0.4 m of a 1:119 dilution of C contains
5 C Hs. (Direct readings for proper dilutions may
be found in Illustration 8.)

Note: 0.4 ml of this working dilution of C
contains 5 units of C Hyp when reacted with 0.2 n
sensitized 2.8% sheep red blood cells, as titrated

above. 0.05 mM (50 m) of this working dilution
results in the same concentration (5 units of

C Ho) when reacted with 0.025 m (25 m)
sensitized 2.8% sheep red blood cells, as used in
the COFAL microtiter assay (Sections 4.3.7 and
4.4).

9. Determne the slope of the Iine joining the

m dpoints of the C titration plot. First,
nmeasure from any point near the left end of the
line 10 cmhorizontally to the right. Then
measure the vertical distance upward fromthe
right end of the horizontal line to the slope
line. Divide the vertical neasurenment by 10 cmto
obtain the slope (1/N). The normal value for a
valid slope is 0.20 + 10%
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| LLUSTRATI ON 7

G aphi ng Method for Conplenent Titration

d
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[ use | 0g-1 og paper]

y axis = m volunme of 1:400 dilution of C
X axis = the ratio “% | ysed/ % non-1ysed cells” (y/100-y)
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| LLUSTRATI ON 8

Conver si on of
1 CHoto 5 CHss in the LBCF Test

For 5 C Hss, Dilute Stock C

M C =

1 Heo 1: 300 C 1:350 C 1:400 C 1:450 C 1:500 C
0.21 114 133 152 171 190
0.22 109 127 145 164 182
0. 23 104 122 139 157 174
0.24 100 117 133 150 167
0. 25 96 112 128 144 160
0. 26 92 108 123 138 153
0. 27 89 104 119 133 148
0. 28 86 100 114 129 143
0. 29 83 97 110 124 139
0.3 80 93 107 120 133
0.31 77 90 103 116 129
0.32 75 87 100 113 125
0. 33 73 85 97 109 121
0.34 71 82 94 106 118
0.35 69 80 91 103 114
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4.3.7 Serumand antigen titrations

The serumis a standard antiserumfor the test, and the
antigen is a known gs antigen-containing reagent. To
conserve serum the titrations are done in a mcrotiter
bl ock test system

4.3.7.1 Preparation of serumfor inactivation

1. Make an initial dilution (in 1X VBD) of
positive serumwhich will be fourfold |ower
(4X) than the stated titer (if known or

esti mat ed).
2. | nactivate the diluted serumfor 30 nin
at 56°C.

3. The diluted and inactivated anti serum nmay
be di spensed into convenient small aliquots
(sufficient for a day's test) and stored at
-70°C or | ower.
4.3.7.2 Addition of VBD to plates (see
111

ustration 9)

1. Add 25 mt (0.025 m) VvBDto the wells in
whi ch the antigen dilutions are to be made,
except the first one in each row. (In
Illustration 9 this includes wells 2 to 8, A
through H. Also add 25 m to the 3 wells of
the serum conpl enent controls (9A through 90
and to the 5 wells of serumcontrol (9D

t hrough 9H)

2. Add 50 m (0.05 m) VBD with a pipette
dropper to each of the 3 wells of the VBD
conpl enment controls (10A through 100

3. Add 100 mt (0.1 m) VBD with a pipette
dropper to a well for the cell control (10H)
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| LLUSTRATION 9. Tenplate for serumand antigen titrations.

Anti conpl ement ary 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Control s
1. 25 C l_%OS A Serum O%
. VBD X
(C4;<r3trcol Control
2. 5 C l_%OS B Serum 10%
4X) C VBD X
(Corztrol Control
5. O C |‘%05 C Serum VBD 20%
(C4X) c Control X
ontrol
Serum di l uti ons X/4 30%
X D serum X X
4 control
X E /2 40%
2 serum X X
control
X F X serum X 100%| 50%
control
2X G oX 90% | 60%
serum X
control
4X H 4X 80% | 70%
Red cell

serum

control
control

Henol ysi s

1:2 1: 4 1: 8 1:16 1:32 1:64 1:128 1:256 St andar ds

Antigen Dilutions
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4.3.7.3 Addition of antigen to plates

1. Add 25 m of the test antigen to the
first 2 wells of each row (1 and 2, A through
H, Illustration 9).

2. Using a pipetter set at 25 m (or a 0.025
mcrodiluter), mx and make serial twofold
dilutions starting with wells 2A through 2H
and continuing to wells 8A through 8H.
Discard the 25 m after m xing the nunber 8
wel | s.

4.3.7.4 Addition of serumto plates

1. Make serial twofold dilutions in tubes of
the serumprepared in Step 1. These
dilutions will be 4X (the concentration as
prepared in Step 1), 2X, X (the expected
titration endpoint), X, and X

2 4
2. Add 25 mt of the corresponding dilution
of serumto the wells as shown in
Illustration 9. The dilutions will be added
to wells 1 through 9 in the appropriate row
(rows D-H). The 4X concentration will also
be added to wells 9A through 9C.

3. Shake the plates and allow to stand at
4°C until the conplenent is added. Stack or
cover plates to prevent evaporation.

4.3.7.5 Preparation and addition of conpl enent

1. Make the dilution of conplenent which
will contain 5 CHsps in 0.4 mM (see Section
4.3.6). Fromthis, make a 1:2 and a 1:4
dilution to give 2.5 and 1.25 units,
respectively.

2. Add 50 m of this conplenent dilution to
all wells which get 5 units of conpl enent
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(wells 1-9, rows C through Hin Illustration
9).

3. Add 50 m of a 1:2 dilution of conplenent
to all wells getting 2.5 units of C (wells
1-9, row B).

4. Add 50 m of a 1:4 dilution of conpl enent
to all wells getting 1.25 units of C (wells
1-9, row A).

5. Shake the plates and incubate at 4°-6°C
for 15-18 hr. Stack or seal plates to avoid
evapor at i on.

4.3.7.6 Addition of sensitized red cells

1. Add 25 mi of sensitized sheep red bl ood
cells to all the wells. Shake imediately,
tape, and incubate at 37°C.

NOTE: Incubation nay be done in a water

j acketed incubator, or by floating the plates
ina 37°C water bath for 30 min. The plates
shoul d be shaken gently every 10 mn to keep
the cells (remaining) in suspension or the

pl ates may be placed on a nmechani cal shaker
in a 37°C incubator for the 30 mn period. A
shaker with a reciprocal action traversing a
course of 2-3 mm at approxi mately 250-500
times per min will keep the cells in
suspensi on and not cause splashing. More

vi gorous shaki ng nust be avoided to prevent
mechanical lysis of cells or inactivation of
conpl enment .

2. After incubation, add 125 m (0.125 m)
of each color standard to the plates.

3. Centrifuge plates at 600 X g for 5 mn or
allowcells to settle at 4°C for 4-6 hr.
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4. Read by conparison with col or standards.
Record % henol ysis on record sheets and
determ ne optinmal dilution of antigen and
titer of the serum Use 4 units of antiserum
for each test.

4.4 Detection of gs antigen in test material

Store all test sanples, including positive and negative
controls, at -60°C or colder until the CF test is conducted.
Just prior to testing, thaw and refreeze each sanple (test

sanpl e and control sanples) 3 tines to disrupt intact cells
and to rel ease group specific antigen, if present.

The anti serumused in these tests is one produced in rabbits
agai nst the P-27 antigen of an avian |leukosis virus. This
reagent will be supplied by the Center for Veterinary

Bi ol ogi cs- Laboratory.

4.4.1 Test wells

Add reagents in the followng order: (See Illustration
10)

1. Add 25 m VBDto all test wells, rows A-H
wells 1-9).

2. Using a pipetter set at 25 m (or a 0.025-n
mcrodiluter), add appropriate anti gen suspension
to the first well of each test series and nmake the
1:2, 1:4, 1:8 dilutions. Change the pipette tips
(or blot the diluter) and pick up another aliquot
of antigen to nmake the 1:2 anti-conplenentary test
di lution.
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| LLUSTRATI ON 10. Tenplate for CF plate.
1 2 3 4 5 6 7 8 9 10 11 12

A |1:2 0% | Serum
X A C
B |1:4 10% | Pos. Ag
X A C
C [1:8 20% | 5
X |28,
D |AC 30% | 2.5
1: 2 X C |‘%o
E |1:2 40% | 1. 25
X C Heo
F |1:4 100% | 50% | Red cel |
control
G |1:8 90% | 60% | Pos. Ag
Pos. Serum
H|AC 80% | 70%
1: 2 X

Col or Stds



CVB/ NVSL PYSAMD405. 01
Testing Protocol Page 42 of 49
Suppl enent al Assay Method for Detecting Lynphoid Leukosis Bi ocontam nation

by the COFAL Test

3. Add 25 m of 4X or 4 unit antiserumto
all test wells receiving antiserum (not
the anti-conplenentary test wells). Add
25 m for VBD to the anti-conpl enmentary
test wells.

4. Shake plates and stack to prevent
evaporation until conplenent is added.

5. Prepare working dilution of C as
determined in Section 4.3.6. Add 50 ml to
all the test wells (rows A-H wells 1-9).
This is best done late in the afternoon.
Shake plates and incubate at 4°C for

15-18 hr. Stack or cover to prevent
evapor at i on.

6. Add 25 mi of the prepared
presensitized red cells to all wells.

Tape and seal plates. Place on a slow
speed reci procal shaker at 37°C and
agitate constantly (wth just enough force
to keep the cells fromsettling) for 30
mn. Renove fromincubation and
centrifuge at 600 X g for 5 mn.

7. Read by conparison with color
standards and record % henvol ysi s.

4.4.2 Control wells

Only 1 set of controls is needed for each group
of tests. These additions are nade at the same
time as the test wells.

1. In Row 12, add VBD to the foll ow ng:
25 mM to wells Aand B, 50 M to wells C
D, and E; and 100 ni to well F.

2. Add 25 m antiserum (4 units) to wells
12A and 12G

3. Add 25 m of a positive antigen
control (4 units) to wells 12B and 12G
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4. Add 50 m working dilution conplenent to wells
12A, 12B, 12C, and 12G Dilute conplenent 1:2 and
add 50 mM to well 12D. Dilute conplenent 1:4 and
add 50 m to well 12E

5. Add 25 m sensitized red cells to all wells
and proceed as in the screening tests. For

sanples of results of conpleted test see
Illustration 11.
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| LLUSTRATION 11. Sanple plate readings.

N-1 N-2 N3 S1-1 S1-2 S1-3 S2-1 S2-2  S2-3

1 2 3 4 5 6 7 8 9 10 11 12

A 100 | 100 | 100 0 0 0 100 | 100 | 100 X 0% | 100 | Serum
1:2 Al C

B 100 | 100 | 100 30 0 0 100 | 100 | 100 X 10% | 100 | Pos. Ag.
1:4 AC

C 100 | 100 | 100 70 10 0 100 | 100 | 100 X 20% | 100 |5
18 C Hs

D 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 X 30% | 100 | 2.5
A/ C )
Ay C Hso

E 100 30 20 0 0 0 0 0 0 X 40% | 50- | 1.25
1:2 70 C H5

0

F 100 80 40 0 0 0 0 0 0 100%| 50% 0 Red cel |
1:4 control

G 100 | 100 | 100 20 0 0 30 0 0 90% | 60% 0 Pos. Ag.
1: 8 Pos. Serum

H 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 80% | 70%
AC X
192

S3-1 S3-2 S3-3 R1I-1 R1-2 R1I-3 R2-1 R2-2 R2-3 Color stds
N = uni nocul ated culture S = test sanple culture
R = positive control culture Nunber in square = % henol ysi s
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5. Report of test results

Presence of conplenent-fixing activity in the harvested sanples
(from passages) at the 1:4 or higher dilution, in the absence of
anti conpl enentary activity, is considered positive unless the
activity can definitely be established to be caused by sonet hi ng
ot her than infectious |ynphoid | eukosis virus. Activity at the
1:2 dilution is considered to be suspicious, and the sanple nust
be further subcultured to determ ne the presence or absence of

t he group-specific antigen.

5.1 Record the results as percentages for each dilution of
each passage, and report the final results of each test as
negativel/ satisfactory or positive/unsatisfactory.

5.2 Report "no test" in case of reagent or control failure
and speci fy which.

6. Repeat tests

The decision to repeat a test will be nmade according to the
merits of each situation
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8. Summary of revisions

Thi s docunent was conpletely revised and rewitten in new fornmat
to 1) neet the current NVSL/CVB QA requirenments, 2) update the
reagent and equipnment lists, 3) allow for alternate nethods of
cell culture preparation and handling, 4) include treatnent

met hods for additional vaccines, and 5) to provide additional
testing clarification. No significant changes were nade fromthe
super seded protocol

9. Appendix 1 - Counting Cells in Suspension with a Neubauer
Hemacyt omet er and Formul ating Cell Suspensions

The protocol in this appendi x describes a nethod to count cells
in suspension with the use of a 1/10 mm deep Neubauer

hemacyt onmeter and m croscope. It also explains howto formul ate
cell suspensions for specific concentrations and vol unes.

9.1 Materials
9.1.1 Equi pnent/instrunentation

Equi val ent equi pnent or instrunmentation may be
substituted for any brand nane |isted bel ow

1. Henacytoneter (1/10 nm deep Neubauer
hemacyt onet er)

2. Incandescent m croscope (capable of 100X
magni fi cation

3. Hand Tally Counter (Daigger Cat. No. GX6594)
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9.1.2 Reagents/supplies

Equi val ent reagents or supplies may be substituted for
any brand nane |isted bel ow

1. Trypan Blue (0.4%, refer to current version
of PYRPP0O090

2. Snap cap tube, 6 M, 12 X 75 mm (Fal con,
Cat. No. 2058)

3. Disposable plastic pipettes, 1, 5, 10, and
25 m

4. Pipette (Labsystens, Model Finnpipette Digital
5-40 ul)

5. Disposable pipette tips

9.2 Counting cells with a hemacyt onet er

In a 6-mM snap cap tube, dilute 0.5 m of the cel
suspension to be counted with 1.0 ml of 0.4% Trypan Bl ue

sol uti on.

Repl ace the cap on the tube and m x the

suspensi on by inverting the tube several tines. Place the
cover slip over the counting grid on the hemacytoneter.
While the cells are still suspended, quickly |oad the
chanber of the hemacytoneter with this preparation using a

pi pette.

Fill the chanber with enough of the preparation to

conpletely cover the grid under the cover slip. Overfilling
can cause erroneous counts. The total volune of cel
suspension in 10 1-mm squares (see nunbered squares) under

the cover slip is equal to 1 cubic mmor 1 n.
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1 2
5

4 3

6 7
10

9 8

Figure 1.

Let the preparation stand for approximately 1 mn to all ow
the cells to settle onto the bottom of the counting chanber.
Exam ne the grid with a m croscope under 100X magnifi cation.
Check for the even distribution of cells. (Any irregularity
of distribution will cause erroneous results.) Count the
live cells (dead cells stain blue while live cells remain
translucent). Count only those live cells that fall on the
top line, the left line, or within each nunbered 1-nmm square
(1-10) in the grid (Figure 1). Keep track of the total
nunber of cells counted for the 10 squares with a Hand Tally
Count er.

Cal cul ate the nunber of cells per mM in the initial
suspension by nmultiplying the total cell count by the
dilution in Trypan Blue (3) and by the conversion factor

fromcubic m (M) to m (1000). See exanpl e bel ow.

Exanpl e: nunber of cells in 10 squares= 385
1:3 cell dilution= __x 3

1155

cubic mim x 1000

nunber of cells per nl = 1155000
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9.3 Formulating cell suspensions

9.3.1 First calculate the Dilution Factor (DF) by
di viding the concentration of cells/m in the initial

suspensi on by the desired final concentration of
cells/m.

Exanpl e:

I f the concentration of cells in the initial suspension
is 1155000 cells/m and the desired final concentration
is 350000 cells/m, then:

DF = 1155000 cel | s/ m 350000 cells/m = 3.3

5

9.3.2 Next, divide the desired final volune of cells
by the DF. The result of this division will tell you
the volune of the initial cell suspension you will need
to make the final desired volunme of cells.

Exanpl e:
If the final desired volune of cells is 375 nl, then:
375 mM / 3.3 (DF) = 113.6 m

This is the volune of the initial cell suspension
needed to make the final volune of cells. (Round this
nunber to 114.)

9.3.3 Finally, take the anmpbunt of the initial cel
suspensi on determned in Section 9.3.2 and add
sufficient media to bring it to the final volune of
cel |l s desired.

Exanpl e:
Add 261 M (375 m - 114 m) of media to 114 m of the

initial cell suspension (1155000 cells/m) to get
375 m of the desired 350000 cells/m suspension.



