








(a) ELAH--Earle's base, with 0.5 percent |actal bunin

hydrol ysate and w t hout NaHCO3 (Hazl eton/ Kansas City

Bi ol ogi cal, product no. DM 303, or equivalent).

See Section 2.1.4, Step (h) for options in sterilization of the
ELAH- - Earl e's base sol ution.

(b) Sodi um bi carbonate (NaHCO3).

(c) Antibiotics--penicillin G dihydrostreptonycin sulfate,
tetracycline and anphotericin B (Sigma Chem cal Co., or

equi valent). Use antibiotics of at |east tissue culture grade.
See Section 2.1.3 for preparation of stock antibiotic

sol uti ons.

(d) Ascorbic acid.
(e) Water, deionized, distilled. See Chapter 4.
(f) Nutrient agar (Difco Laboratories, or equivalent).

2.1.3 Procedure for preparation of stock antibiotic solutions.
| f not purchased in sterile form stock antibiotic solutions
must be filter-sterilized by the use of 0.22-m croneter
menbrane filters. Antibiotic stock solutions should be placed
in screw capped containers and stored at -20 degrees C until
needed. Once thawed they may be refrozen; however, to avoid
repeated freezing and thawi ng of these stock solutions
distribute themin quantities that are sufficient to support no
nore than a week's virus assay work. Stock solutions can be
stored for up to 4 nonths. Quantities prepared in steps (a),
(b) and (c) are sufficient for at |least 100 liters of nedia.

(a) Preparation of penicillin-streptonmycin stock sol ution.
The procedure described is for preparation of ten 10-nL vol une
penicillin-streptonycin stock solutions at concentrations of

1, 000, 000 units of penicillin and 1,000 ng of streptomycin per
10-mL unit. The antibiotic concentrations listed in step (a.1l)
may not correspond to the concentrations obtained from ot her
lots or froma different source.

(a.1) Add appropriate anounts (within 5 percent) of penicillin
G and di hydrostreptonmycin sulfate to a 250-nL flask contai ni ng
100 nmL of deionized distilled water. For penicillin supplied

at 1435 units per ng, add 7 g of the antibiotic. For
streptonmycin supplied at 740 ng per g, add 14 g of the
anti biotic.

(a.2) Mx contents of flask on magnetic stirrer until
anti biotics are dissol ved.



(a.3) Sterilize antibiotics by filtration through
0.22-m croneter nmenbrane filter.

(a.4) Dispense the penicillin-streptonycin stock in 10-nL
vol unes into screw- capped contai ners.

(b) Preparation of tetracycline stock sol ution.

The procedure described is for preparation of ten 5-nL
tetracycline stock solutions at concentrations of 0.125 g per 5
m. unit.

(b.1) Add 1.25 g of tetracycline hydrochl ori de powder and 3. 75
g of ascorbic acid to a 125-nL flask containing 50 nL of
dei oni zed distilled water.

(b.2) Mx contents of flask on magnetic stirrer until
antibiotic is dissolved.

(b.3) Sterilize antibiotic by filtration through
0.22-m croneter menbrane filter.

(b.4) Dispense the tetracycline stock in 5-nL volunes into
screw- capped contai ners.

(c) Preparation of anphotericin B (fungizone) stock sol ution
The procedure described is for preparation of ten 2.5-nmL

fungi zone stock solutions at concentrations of 0.0125 g per 2.5
m. unit.

(c.1) Add 0.125 g of fungizone to a 50-nL flask containing 25
mL of deionized distilled water.

(c.2) Mx contents of flask on magnetic stirrer until
antibiotic is dissolved.

(c.3) Sterilize antibiotic by filtration through
0.22-m cronmeter nmenbrane filter.

(c.4) Dispense the fungizone stock in 2.5-nmL volunmes into
screw- capped contai ners.

2.1.4 Preparation of maintenance nedi um

(a) Determ ne the volune of ELAH--Earle's base sol ution
required. The volunme of ELAH--Earle's base sol ution needed
will be equal to the volunme of growth nmediumused in
propagation of cell cultures for the plaque assay procedure.
Thus, see Table 2 in Chapter 9 to determ ne the vol une
required. The procedure described is for preparation of 1
liter of ELAH--Earle's base solution in a 1X fornul ati on and









i keli hood that a test sample will be toxic to cell cultures or
may be so darkly colored as to result in inaccurate plaque
counts, the cell nonolayer should be treated in accordance with
t he nethod described in Chapter 8 (April, 1986 revision).

2.2.1 Apparatus and materi al s.

(a) d assware, Pyrex glass, clear (Corning G ass Wrks, or
equi val ent) .

(b) Magnetic stirrer and stir bars.

(c) Autoclavabl e inner-braided tubing with netal

qui ck-di sconnect connectors or with thunmbscrewdrive clanps for
connecting tubing to equipnment to be used under pressure.

Qui ck-di sconnect connectors can be used only after equi pnent
has been properly adapted.

(d) Positive pressure air or nitrogen source equi pped with
pressure gauge. Pressure source, if l|laboratory air-line or
punp, nust be equi pped with oil filter. Deliver to pressure
vessel and filter holder no nore pressure than recommended by
manuf act urer.

(e) Dispensing pressure vessel--5- or 20-liter capacity
(M11ipore Corp., or equivalent).

(f) Waterbath set at 36 plus or mnus 1 degree C. Used for
mai ntai ning the tenperature of the overlay medi um
See Section 2.2.5, Step (c).

(g) Waterbath set at 50 plus or mnus 1 degree C.
Used for mmintaining the agar tenperature.
See Section 2.2.6, Step (d).

(h) Incubator capable of maintaining the tenperatures of cel
cultures at 36.5 plus or mnus 1 degree C.

(i) Sterilizing filter--0.22-mcroneter pore size with a 142-mm
di ameter to sterilize Medium 199 from Section 2.2.3 and
reagents in excess of | liter volunes (MIlipore Corp., GS
series, or equivalent). \Were the volunmes of nedia prepared
are for |arge-scale viral analyses (20 liters or nore), the use
of a 293-mm di anmeter sterilizing filter nay be nore

appropriate. Use a 47-mmdianeter filter for sterilizing
volunmes of less than 1 liter

(j) Fiberglass prefilters for use with sterilizing filters
(M11ipore Corp. AP15 and AP20, or equivalent). Stack AP20 and
AP15 prefilters and 0.22-m cronmeter menbrane filter into disc





















(a) Calculate virus titer in plagque form ng units (PFU) for
each virus-containing sanple concentrate. To determ ne the

nunbers of PFU per nmL in water, sewage sludge, soil, or dredge
spoi |l sanple concentrate, multiply the nunber of PFU by the
reci procal of the inoculumvolume. |f the inoculum volune was

diluted, also nmultiply the nunber of PFU by the reciprocal of
the dilution made.

(b) Calculate virus content of original sanple. To obtain
virus content of the original sanple in terns of PFU per niL,

mul tiply the product from Section 2.3.2, Step (a) by the
concentration factor which is cal culated by dividing the vol unme
of the original sanple by the volune of the sanple concentrate.

For soil, digested dewatered sludge and dredge spoil sanpl es,
correct for water content and report in PFU per gramof dry
weight. Dry weight is determ ned by evaporating a given sanple

in a weighed dish, drying in an oven at 104 plus or mnus 1
degree C to a constant wei ght and then determ ning the increase
in weight over that of the enpty dish.

2.4 Procedure for Verifying Sterility of Liquids. There are
many techni ques avail able for verifying the sterility of

i quids such as cell culture media and medi um conponents.
Three techni ques, described bel ow, are standard in many

| aboratories. The capabilities of these techni ques, however,
are limted to detecting m croorgani snms that grow unaided in
the test nmediumutilized. Viruses, nycoplasm, and

m croorgani sns that possess fastidious growth requirenents or
that require living host systens will not be detected.
Nonet hel ess, with the exception of a few special contam nation
probl ens, the test procedures and m crobi ol ogical nedia |isted
bel ow shoul d prove adequate. Do not add antibiotics to nedia
or medi um conponents until after sterility of the reagents,
medi a and nmedi um conponents has been denonstrat ed.

2.4.1 Procedure for verifying sterility of small vol umes of
i quids.

(a) Inoculate 5 nmL of the material to be tested for sterility
into 5 nL of thioglycollate broth.

(b) Shake the m xture and incubate at 36.5 plus or mnus 1
degree C.

(c) Exam ne the inoculated broth daily for seven days to
det er m ne whet her growt h of contam nating organi sns has
occurred. Vessels that contain thioglycollate nmedi um nust be
tightly sealed before and after nmediumis inocul at ed.

A cl ouded condition that develops in the nmedia indicates the
occurrence of contam nating organi sns.















(q) Petri dish--50-mn di ameter (Fal con Labware Division, or
equi val ent) .

3.2.2 Media and reagents.

(a) Medium 199 prepared at a 2X concentration with Earle's
salts, 0.05 percent lactal bumn and L-glutam ne and w t hout
phenol red and NaHCO3 (Grand Island Biol ogical Co., product no.
400- 1100, or equival ent).

(b) HEPES--1 M (Sigm Chem cal Co., product no. H 3375, or
equi valent). Prepare 50 nL of a 1 M solution of HEPES.

(c) GG free newborn calf serum-heat inactivated at 56 degrees
Cfor 30 mn, certified free of viruses, bacteriophage and
mycoplasma (Grand |sland Biol ogi cal Co., product no. 210-6400,
or equivalent). Procure at |east one 100-mL size bottle.

(d) Sodi um bi carbonate (NaHCO3)--7.5 percent sol ution.
Prepare 50 nL of a 7.5 percent solution of sodium bicarbonate.
Sterilized by filtration through 0.22-micronmeter filter.

(e) Magnesium chloride (MCl 2. 6H20)--1.0 percent sol ution.
Prepare 50 nL of a 1.0 percent solution of magnesium chl ori de.

(f) Water, deionized distilled. See Chapter 4.

(g) Hydrochloric acid (HCl)--1 M Prepare 100 m. of a 1M
sol uti on of hydrochloric acid.

(h) Sodi um hydroxide (NaOH)--1 M Prepare 100 nL of a 1M
sol ution of sodi um hydroxi de.

(i) Neutral red solution--0.1 percent (Grand Island Biol ogical
Co., product no. 630-5330, or equivalent). Procure one 100-nL
bottle. Sterilize by filtration through 0.22-m croneter
filter.

(j) Bacto skimmlk (Difco Laboratories, product no. 0032-01,
or equivalent). Prepare 100 nL of Bacto skimmlk in
accordance with directions given by manufacturer.

(k) G BCO bacteriological agar (Grand |Island Biol ogical Co.,
product no. M)0010B, or equival ent).

(I') Antibiotics--penicillin G dihydrostreptonycin sulfate,
tetracycline and anphotericin B (Sigm Chem cal Co., or
equi valent). Use antibiotics of at |east tissue culture grade.

See Section 3.2.3 for preparation of stock antibiotic
sol uti ons.



(m Ascorbic acid.

(n) Thioglycollate medium (Bacto dehydrated fluid

t hi ogl ycol |l ate nedium Difco Laboratories, or equivalent).
Prepare 100 nL of thioglycollate nediumin accordance with
directions given by manufacturer.

(o) Nutrient agar (Difco Laboratories, or equivalent).
Prepare 100 nL of nutrient agar and pour 5 nL aliquots into
petri dishes for use in Section 3.4.2.

3.2.3 Procedure for preparation of stock antibiotic solutions.
| f not purchased in sterile form stock antibiotic solutions
must be filter-sterilized by the use of 0.22-m croneter
menbrane filters. Antibiotic stock solutions should be placed
in screw capped containers and stored at -20 degrees C until
needed. Once thawed they may be refrozen; however, to avoid
repeated freezing and thaw ng of these stock solutions
distribute themin quantities that are sufficient to support no
nore than a week's virus assay work. Stock sol utions can be
stored for up to 4 nonths. Quantities prepared in steps (a),
(b) and (c) are sufficient for at least 100 liters of nedia.

(a)Preparation of penicillin-streptonmycin stock sol ution.
The procedure described is for preparation of ten 10-nL vol unme
penicillin-streptonycin stock solutions at concentrations of

1, 000, 000 units of penicillin and 1,000 ng of streptonycin per
10-mL unit. The antibiotic concentrations listed in step (a.l)
may not correspond to the concentrations obtained from ot her
lots or froma different source.

(a.1) Add appropriate anounts (within 5 percent) of penicillin
G and di hydrostreptonycin sulfate to a 250-mL fl ask contai ni ng
100 nL of deionized distilled water. For penicillin supplied

at 1435 units per ng, add 7 g of the antibiotic. For
streptomycin supplied at 740 ng per g, add 14 g of the
anti biotic.

(a.2) Mx contents of flask on magnetic stirrer until
antibiotics are dissol ved.

(a.3) Sterilize antibiotics by filtration through
0.22-m croneter nmenbrane filter.

(a.4) Dispense the penicillin-streptonmycin stock in 10-nL
vol unes into screw- capped contai ners.

(b) Preparation of tetracycline stock solution. The procedure
described is for preparation of ten 5-nmL tetracycline stock
solutions at concentrations of 0.125 g per 5 nL unit.


















occurrence of contam nating organi sns.
(c)Discard any nedia that |lose clarity.
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