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1. | nt roducti on

This is an enzyne-1inked i munosorbent assay (ELISA) nethod for
the quantitation of the viral antigen content of inactivated
cani ne coronavirus (CCV) vaccines. The relative potency (RP) of
CCV vaccines is determ ned by conparing the anmount of CCV in a
Test Serial to the CCV content of a Reference Preparation that
has been shown, directly or indirectly, to be protective in a
host ani mal i1 munogenicity study.

2. Materials
2.1 Equipnent/instrunentation

2.1.1 Incubator, 36° £ 2°C, 5 + 1% CO,, high humdity,!*
meeting the requirenents of the current version of
GDOCSOP0004

2.1.2 Mcroplate reader?
2.1.3 Mcroplate washer?

2.1.4 Mcropipettors: 200 pl and 500 pl single
channel , 4 50-200 pl x 12 channel ,5 and ti ps®

2.1.5 Mcrotiter plate shaker”

2.1.6 RP Calculation Method: Current version of

Suppl enental Assay Method for Eval uation by the

Rel ati ve Potency Method of In Vitro Enzynme | mmunoassays
Used In Testing of Veterinary Vacci nes (MWSAM)318).38
Current version of the U S. Departnent of Agriculture,
Veterinary Biologics Program s Rel ative Potency

Cal cul ation Software (Rel Pot).8

1 Mbdel 3158, Formm Scientific, Inc., Box 649, Mrietta, OH 45750-0649 or equival ent

Mbdel MRX, Dynex Technol ogies, Inc., 14340 Sullyfield Circle, Chantilly, VA 20151 or
equi val ent

Mbdel EL404, Bio-Tek Instrunents, Inc., Hi ghland Park, Box 998, Wnooski, VT 05404-0998 or
equi val ent

Pi petman, Rainin Instrument Co., Mack Rd., Box 4026, Wbburn, MA 01888 or equi val ent

Cat. No. 77-705-00, Flow Laboratories, 7655 A d Springhouse Road, MlLean, VA 22102 or

N

w

(LIRS

equi val ent

6 Cat. No. YE-3R, Analytic Lab Accessories, P.O Box 345, Rockville Centre, NY 11571 or
equi val ent

7 Mbdel 4625, Labline Instrunents, Inc., 15 & Bl oomi ngdale Ave., Melrose Park, IL 60160 or
equi val ent

@

Avail abl e on request fromthe Center for Veterinary Biologics-Laboratory (CVB-L)
P. O Box 844, Ames, |A 50010
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2.1.7 \Vortex m xer?®

2.2 Reagents/supplies

2.2.1 0.01 M Phosphate buffered saline (PBS)

2.2.1.1 1.9 g sodi um phosphate, dibasic,
anhydr ous ( Na,HPQ,) 1°

2.2.1.2 0.22 g sodium phosphate, nobnobasic,
nmonohydr at e ( NaHPO,-H,0) *

2.2.1.3 8.5 g sodiumchloride (NaC)?

2.2.1.4 QS to 100 M with distilled water

(DW.

2.2.1.5 Adjust pHto 7.2-7.6 with 0.1 N sodi um

hydr oxi de (NaOH)*® or 1.0 N hydrochloric acid

(HCI).14

2.2.1.6 Sterilize by autoclaving at 121° + 2°C,

15 psi for 35 £ 5 mn.
2.2.1.7 Store at 4° + 2°C
2.2.2 0.05 M Carbonate Coating Buffer, pH 9.6

2.2.2.1 0.159 g sodium carbonate (Na,CGO)1®

2.2.2.2 0.293 g sodi um bi carbonat e ( NaHCG;) 6

2.2.2.3 QS. to 100 ml with DW
2.2.2.4 Adjust pHto 9.6 with 2 N HO .Y

2.2.2.5 Store at 4% + 29C; use within 1 wk.

9 Vortex-2 Genie, Mddel G560, Scientific Industries, Inc., 700 Oville Dr., Bohenia,
or equival ent
S 0876, Sigma Chenical Co., P.O Box 14508, St. Louis, MO 63178 or equival ent

0 Cat .
1 Cat.
2 Cat .
B3 Cat .
1 Cat .
5 Cat .
6 Cat .
7 Cat .

£§5656856%6

S 9638, Signma Chenical Co. or equival ent

S 9625, Signma Chenical Co. or equival ent

S 925-30, Sigma Chemical Co. or equival ent
920-1, Signma Chemical Co. or equival ent

S 1641, Signma Chenical Co. or equival ent

S 6014, Signma Chenical Co. or equival ent
251-2, Sigma Chemical Co. or equival ent

NY 11716
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2.2.3 Bl ocki ng Sol uti on

2.2.3.1 1 g casein®® in 100 m Carbonate Coating
Buf f er

2.2.3.2 Store at 4% + 29C; use within 1 wk.
2.2.4 Wash Buffer
2.2.4.1 500 pl Tween-20%* in 1000 mM 0.01 M PBS

.2.4.2 Store at roomtenperature (RT),
3% + 2°C.

2

2
2.2.5 Di | uent Buffer

2.2.5.1 1 g casein? in 100 m Wash Buffer

2.2.5.2 Store at 4° £ 2°C;, use within 1 wk.

2.2.6 Feline infectious peritonitis virus anti body?
(FI'PV Ab), ammoni um sul fate-precipitated

2.2.7 CCV nonocl onal anti body (CCV MAb) 22

2.2.8 Rabbit anti-nobuse horseradi sh peroxi dase
conj ugat e® (Rabbit Anti-nouse Conjugate)

2.2.9 (2,2 azino-di-{3 ethyl-benzthiazaline sulfonate
6}) (ABTS) peroxi dase substrate solution® (Substrate
Sol uti on)

2.2.9.1 Solution A ABTS

2.2.9.2 Solution B, Hydrogen Peroxide

BCat. No. C 0376, Signm Chenical Co. or equival ent

9Cat. No. 170-6531, BioRad Laboratories, 2000 Al fred Nobel Dr., Hercules, CA 94547 or
equi val ent

20Cat. No. C 0376, Signm Chenical Co. or equival ent

2Feline pleural ascites avail able upon request fromthe CVB-L

22 Mbuse ascites avail abl e upon request fromthe CVB-L

ZCat. No. 61-6520, Zyned Laboratories, 52 S. Linden Ave., Suite 3, So. San Francisco, CA
94080 or equi val ent

2 pProduct Code 50-62-00, Kirkegaard & Perry Laboratories, Inc., 2 Cessna Court, Gaithersburg,
MD 20879-4174 or equi val ent
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2.2.10 Flat bottom 96-well ELISA plate? (ELISA
Pl at e)

2.2.11 Plate seal er

2.2.12 Reference Preparation. Each manufacturer

provi des a Reference Preparation that has been directly
or indirectly shown to be protective in a host aninmal

i munogenicity trial. The Reference Preparation is the
| ot nunber identified in Part V of the Animal and Pl ant
Heal th I nspection Service (APH' S) filed Qutline of
Production or special outline. Al subsequent serials
produced by a manufacturer must have an RP equal to or
greater than the RP value contained in the APHI S filed
Qutline of Production.

3. Preparation for the test
3.1 Personnel qualifications/training

Personnel nust have training and experience in the

i mmunol ogi cal basis of antigen capture ELI SA assays, the
principles of optical densitonetry (QOD), and conputer
sof tware anal ysi s.

3.2 Preparation of equipnent/instrunentation

The m cropl ate reader must be turned on at least 30 mn
prior to determ nation of OD readings. The mcroplate
reader is zeroed on air prior to initial use.

3.3 Preparation of reagents/control procedures

3.3.1 Test Plate preparation. On the day of plate
coating, dilute the FIPV Ab, per the Center for

Vet erinary Biol ogi cs-Laboratory (CVB-L) Reference and
Reagent Sheet supplied wth the reagent, in Carbonate
Coating Buffer. Mx by vortexing and pipette 100 pl of
diluted FIPV Ab to each well of an ELISA Plate, which
beconmes the Test Plate. Cover the Test Plate with a

pl ate seal er and incubate 68 =+ 52 hr, at 4° + 2°C

X mmulon 11% Cat. No. 011-010-3450, Dynex Technol ogi es, Inc.
% Cat. No. 001-010-3501, Dynex Technol ogi es, Inc. or equival ent
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3.3.2 Diluted CCV MAb preparation. On the day the
Test Plate is read, dilute the CCV MAb, per the CVB-L
Ref erence and Reagent Sheet supplied with the reagent,
in Diluent Buffer; mx by vortexing.

3.3.3 Diluted Rabbit Anti-Muse Conjugate preparation.
On the day the Test Plate is read, dilute the Rabbit
Anti - mouse Conjugate, per previously determ ned opti mal
dilution, in D luent Buffer; m x by vortexing.

3.3.4 Substrate Solution preparation. On the day the
Test Plate is read, just prior to substrate addition,
m x equal volunmes of ABTS Sol ution A and Hydrogen

Per oxi de Sol ution B, per the manufacturer’s
instructions. The resulting Substrate Sol ution nust
remain clear. The Substrate Sol ution nust be at RT at
time of use.

Preparation of the sanple

3.4.1 Antigen Extraction (Optional). [If the Test
Serial contains an adjuvant which interferes with
antigen detection, the firmmay specify the procedure
for extraction of the antigen fromthe adjuvant. |If
extraction is a necessary step, the extraction
procedure will be included in Part V of the APH S filed
Qutline of Production or special outline. |If the

Ref erence Preparation is a product reference, both the
Ref erence Preparation and Test Serial nust be treated
identically. |If the Reference Preparation is a
purified reference, the extraction procedure is not
required for the Reference Preparation. The CVB-L wll
extract antigen using the firms protocol. If no
protocol is stated in either the APH S filed Qutline of
Production or special outline, the test will be
conducted at the CVB-L wi thout extraction.

3.4.2 Al sanples nust be at RT before testing. The
initial test of a Test Serial will be with a single
vial (a single sanple from1 vial). Twofold dilutions
may be made in an additional ELISA Plate, which becones
the Transfer Plate, as follows (tips are changed

bet ween each dilution):
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3.4.2.1 Add 150 pl of Diluent Buffer to wells in
rows B-H with a 12-channel m cropipettor (see
Section 9.1).

3.4.2.2 The starting dilution for the Reference
Preparation and the Test Serial shall be stated in
part V of the APHI S filed Qutline of Production or
special outline. Unless stated otherw se, the
diluent will be Diluent Buffer for the initia

di lution.

3.4.2.3 Add 300 pl of the starting dilution of
the Reference Preparation to wells Al and A2.

3.4.2.4 Add 300 pl of the starting dilution of
the Test Serial to wells A3 and A4. Additional
Test Serials may be tested in duplicate in colums
5-12.

3.4.2.5 Transfer 150 pl fromrow Ato row B. Mx
row B with the 12-channel m cropipettor
(7 £ 2 fills).

3.4.2.6 Continue as in Section 3.4.2.5 for the
remaining rows GG transferring 150 pl fromthe
previous row to the next row. Note: Row His not
used and remains as Diluent Buffer for transfer to
the bl ank wells.

4. Perf ormance of the test

4.1 Renove the Test Plate prepared earlier from4° + 2°C
storage (see Section 3.3.4).

4.2 Decant the Test Plate contents in a suitable container.
Fill each well with at | east 200 pl of Wash Buffer.

| medi atel y decant Wash Buffer fromthe Test Plate. Repeat
for a total of 4 washes. At no tinme should wells dry
between rinses or incubations. After the |ast wash, tap the
Test Plate on paper towels to renove residual Wash Buffer

An automatic plate washer nay be used.
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4.3 Add 200 pl of Blocking Solution to each well of the
Test Plate; seal the Test Plate with a plate sealer and

i ncubate for 60 £ 10 nin at 36° + 2°C
4.4 \Wash the Test Plate as in Section 4. 2.

4.5 Transfer 100 pl of the Test Serial and the Reference
Preparation diluted on the Transfer Plate (see

Section 3.4.2) to corresponding wells of the bl ocked Test
Plate. Tips need not be changed if proceeding fromthe nost
dilute to the nost concentrated (Row Hto Row A). Row H
receives all assay reagents except antigen and serves as the
bl ank wel | s.

4.6 Seal the Test Plate with a plate sealer and i ncubate on
the mcrotiter plate shaker 120 + 10 m n, or overnight

(14 £ 2 hr), at 36° + 2°C wth sufficient agitation to keep
the test sanples in suspension. The incubation tine shal

be stated in Part V of the APHI S filed Qutline of Production
or special outline. |If the incubation tinme is not

specified, incubation wll be overnight.

4.7 Wash the Test Plate as in Section 4. 2.

4.8 Pipette 100 pl/well of Diluted CCV MAb to each well of
the Test Plate; seal the Test Plate with a plate sealer and

i ncubate for 60 £ 10 nin at 36° + 2°C
4.9 \Wash Test Plate as in Section 4. 2.

4.10 Pipette 100 pl of Diluted Rabbit Anti-nouse Conjugate
to each well of the Test Plate; seal the Test Plate with a
pl ate seal er and incubate for 60 £ 10 mn at 36° + 2°C

4.11 Wash the Test Plate as in Section 4. 2.

4.12 Pipette 100 pl of Substrate Solution to each well of
the Test Plate; incubate the Test Plate at RT.

4.13 Read the Test Plate at 405-nmtest wavel ength agai nst
a 490-nmreference wavel ength on the mcropl ate reader when
the col or devel opnent gives a sufficient OD reading in at

| east the fourth dilution of the Reference Preparation

(OD = 0.05 after the average bl ank reading is subtracted).
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4.14 Determne the arithmetic nmean of at |least 3 wells of
the blank wells in Row H, this becones the Average Bl ank
Readi ng. The Average Bl ank Reading is subtracted from al
readi ngs before analysis of the data by Rel Pot.

4.15 Evaluate the data using Rel Pot.

nterpretation of the test results

5.1 Al validity criteria in the current version of
MVSAMD318 nust be net for a valid test. An invalid test may
be repeated. Testing nmay be repeated for equivocal tests as
defined in 9 CFR 113.8(c) (4).

5.2 For a Test Serial to be satisfactory, the RP val ue of
at least 1 valid RP fromthe group of the highest scoring
valid RP values has to be greater than or equal to the RP
stated in an APH S filed Qutline of Production.

5.3 For a Test Serial less than the RP stated in an APH' S
filed Qutline of Production, the test may be repeated when
the test neets the criteria defined in 9 CFR 113.8(c)(5)
(see MVSAMD318, Test Results and Interpretation).

6. Report of test results

Record RP results on the test record.

7. Ref er ences

7.1 Horsburgh BC, Brown TDK. Sequence anal ysis of CCV and
its relationship to FIPV, TGEV and PRCV. 1In: Coronaviruses,
Laude H, Vautherot J, eds., pp 3-9. Plenum Press, New York,
1994.

7.2 Katz JB, Hanson SK, Patterson PA, Stoll IR In vitro
assessnment of viral antigen content in inactivated al um num
hydr oxi de adj uvanted vaccines. J Vir Meth 1989, 25:101-108.
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8. Summary of revisions

M/SAMD322. 01: This docunent was rewitten to nmeet the current
NVSL/ CVB QA requirenments, to clarify practices currently in use
in the CvB-L, and to provide additional detail. The following is
a listing of the significant changes nade fromthe superseded

pr ot ocol :

8.1 Change in the Wash Buffer from 0. 3% Tween-20 to 0. 05%
Tween- 20.

8.2 Change in incubation tinme for the Test Serial to allow
for flexibility in testing.

8.3 Mnor changes in format and wording to add clarity.

9. Appendi x
9.1 Transfer and Test Pl ate For mt

1 2 3 4 5 6 7 8 9 10 11 12
REF |REF | TS1 |TS1 | TS2 | TS2 | TS3 | TS3 | TS4 | TS4 | TS5 | TS5

T O Mmoo X

BLK | BLK | BLK | BLK | BLK | BLK | BLK | BLK | BLK | BLK | BLK | BLK

REF= Reference Preparation; TS= Test Serial; BLK= Bl ank



