
INTENDED USE
The Direct Fluorescent Antibody Reagent is intended for the presumptive (serological) 
identification of Legionella pneumophila serogroup 1 from culture isolates1,2.  

SUMMARY AND EXPLANATION
Legionella pneumophila serogroup 1 is the most common etiological agent of 
Legionnaires' disease and one of the most frequently identified Legionella isolates in 
environmental samples.3

The most available techniques used for laboratory confirmation of identifying Legionella 
isolates are the serological methods which are based on hyperimmune rabbit antisera 
containing antibodies directed against the somatic lipopolysaccharide or "O" antigen.4 
However, many Legionella species and serogroups have antigens in common5, cross-
reactions are seen when polyclonal antibodies are used for serological identification5. The 
Legionella pneumophila serogroup 1 DFA kit utilizes FITC labelled monoclonal antibodies 
which offer highly sensitive and specific identification of Legionella pneumophila sero-
group 1.

Legionella may be cultured from a variety of clinical specimens6 and the Direct 
Fluorescent Antibody (DFA) test used to identify Legionella in such cultures. Although the 
DFA test is sensitive and highly specific, diagnosis should be confirmed by biochemical 
characterization whenever possible6.,7,8. 

PRINCIPLE OF THE TEST
Monoclonal antibodies directed against Legionella pneumophila serogroup 1 antigens are 
conjugated to the fluorochrome, fluorescein isothiocyanate (FITC) to form an FITC-labelled 
antibody reagent.

Isolates to be tested are fixed to a microscope slide and overlaid with the monoclonal 
antibody reagent. The FITC-labelled antibody will bind specifically to any Legionella pneu-
mophila serogroup 1 antigen present in the isolate. If no Legionella serogroup 1 antigen is 
present the antibody reagent will not bind and is removed in the washing step.

The FITC-labelled antibody-antigen complex is detected by exposing the slide to ultravio-
let or blue violet light. Excitation by ultraviolet or blue violet light causes the FITC to fluo-
resce in the longer (visible) wavelengths producing a blue/green or yellow/green color. 
Legionella cells will appear as bright yellow-green bacilli under these conditions.

REAGENTS AND MATERIALS PROVIDED
1. PL.310 Legionella pneumophila serogroup 1 DFA Reagent (FITC-mouse monoclonal 

antibodies): 
Monoclonal antibodies prepared in mice against L. pneumophila serogroup 1 are 
conjugated with FITC.  The FITC conjugated monoclonal antibodies are supplied ready 
to use.  Rhodamine isothiocyanate (a fluorochrome fluorescing at a wavelength 
different from FITC) conjugated to normal antibodies is present in the reagent as a 
counterstain10 and 0.095% sodium azide is included as preservative. The DFA Reagent 
is packaged 0.5 ml per bottle.

2. PL.312 Positive Control - Legionella pneumophila serogroup 1:
Culture of L. pneumophila serogroup 1 is grown on defined medium, harvested and 
boiled to produce a positive antigen control. 0.095% sodium azide is included as a 
preservative. The positive control is packaged 1.0 ml per bottle.

3. PL.311 Negative Control -Legionella non-pneumophila: 
Culture is grown on defined medium, harvested and boiled to produce a negative 
antigen control. 0.095% sodium azide is included as a preservative. The negative con-
trol is packaged 1.0 ml per bottle.

4. PL.315 Mounting Medium: 
The mounting medium is buffered at pH 8.5.  It contains glycerol, and an agent to 
retard photobleaching caused by ultraviolet light.  Supplied ready to use.  It is pack-
aged 5.0 ml per bottle.

PRECAUTIONS
1. Reagents are for IN VITRO DIAGNOSTIC USE ONLY.
2. Do not use reagents after expiry date shown on product label.
3. Some reagents contain a small amount of sodium azide. Sodium azide can reach 

explosively with copper or lead plumbing if allowed to accumulate. Although the 
amount of sodium azide in the reagents is minimal, large quantities of water should be 
used if the reagents are flushed down the sink.

4. Universal precautions should be taken in handling, processing and discarding all clinical 
specimens. All test materials should be considered potentially infectious during and 
after use and should be handled and disposed of appropriately.

5.	 Process slides individually and avoid cross contamination with staining  reagents. 
6.	 Never allow staining reagent to dry on the slide during staining procedure.
7.	 Interpretation requires personnel who have experience in fluorescence microscopy 

and direct fluorescent antibody procedures.
8.	 The procedures, storage conditions, precautions and limitations specified in these 

directions must be adhered to in order to obtain valid test results.
9.	 Product contains material of animal origin and should be handled as a potentail car-

rier and transmitter of disease.

STORAGE
• FITC-Antibody Conjugate Reagent: 

Store at 2-8°C in the dark.  Conjugate is stable to the expiry date shown on the label. 
Do not freeze.

• Negative Control: 
Store at 2-8°C.  Negative Control is stable to the expiry date shown on the label. Do not 
freeze.

• Positive Control: 
Store at 2-8°C.  Positive Control is stable to the expiry date shown on the label.  Do not 
freeze.

• Mounting Medium: 
Store at 2-8°C.  Stable to expiry date shown on the label.

SPECIMEN COLLECTION AND PREPARATION
1. Collection and Culture 

Appropriate clinical specimens should be collected using standard medical proce-
dures. Specimens should be cultured as soon as possible following collection, using 
accepted procedures for Legionella (for example see reference 6). Legionella will usually 
require at least 48 hours before growth is detectable and may take up to 10 days if the 
isolate is contaminated with other microorganisms or the patient has received 
antibiotics 6.

2. Preparation of Culture Smears:
• PROCESS IN BIOLOGICAL SAFETY CABINET
• Make a light suspension (McFarland Standard 1.0) of colonies of cultures 

suspected of being Legionella in 1% PBS. 
• Prepare smears on double ring or multi-well slide.
• Air dry and heat gently.
• Fix smear in 10% neutral formalin for 15 minutes.
• Drain and rinse with distilled water, then air dry slides.

3. Preparation of Control Smears: 
Each set of culture isolates tested should include smears of the Positive (PL.312) and 
Negative Control (PL.311). Prepare smears as in 2 above.

MATERIALS REQUIRED BUT NOT PROVIDED

1. Biological safety cabinet. 
2. Clean microscope slides suitable for fluorescence microscopy.
3. Coverslips. 
4. Immersion oil.
5. McFarland Standard 1.0 (Cat. #SD2301)
6. Buffered charcoal yeast extract medium (BCYE).
7. Incubator (35°-37°C). 
8. Inoculation loop.
9. Moisture chamber.
10. Sterile distilled water.
11. Sterile petri dishes.
12. Neutral formalin (10%)
13. Fluorescence microscope
14. Phosphate Buffered Saline (available from Pro-Lab as 100 ml of 10X concentrate, Cat. 

# PL.212.)

TEST PROCEDURE

5. Add 4 to 5 drops of mounting medium to slide and apply a coverslip.
6. Using a fluorescence microscope examine slides under a low power (approx. 

40x) objective. If fluorescent bacilli are observed, examine under a high power 
(100x) oil immersion objective to confirm.

QUALITY CONTROL
Both the Positive Control (PL.312) and the Negative Control (PL.311) must be run with each 
test. All criteria specified in the Interpretation of Results sections 1a, 1b and 1c below must 
be met for a test to be valid. Do not report test results if any of these criteria are not met.

INTERPRETATION OF RESULTS
1. The following criteria must be met for a test to be valid.

a. Staining MUST be at least 3+ with typical morphology for a bacillus to be scored 
as positive.
4+ = brilliant yellow-green cell wall staining.
3+ = bright yellow-green cell wall staining.
2+ = dull yellow green staining.  Cell wall not well defined.
1+ = diffuse, dim yellow green staining of cell.

b. The DFA reagent conjugate used in the test must produce 3+ to  4+ staining with 
the  Positive Control.

c. The Negative Control must not react with the DFA reagent.

2. If all of the criteria in section 1 above are met,  evaluate test results as follows 9.

a. Brightly fluorescing bacilli (3+ or stronger): report as FA positive.
b. No brightly fluorescing bacilli:  report as FA negative.

LIMITATIONS OF THE PROCEDURE
1.	 The DFA test is presumptive for the identification of Legionella pneumophila sero-

group 1.  A positive result should be confirmed by assessment of growth require-
ments and biochemical techniques for Legionella bacteria. 

2.	 A negative DFA test does not preclude the presence of species or serogroups of 
Legionella other than Legionella pneumophila serogroup 1.

3.	 Mixed cultures containing species or serogroups of Legionella  with small numbers 
of Legionella pneumophila serogroup 1 may also give negative results if the quantity 
of the latter is very low. Use of isolates derived from single colonies can reduce the 
likelihood of this occurrence.

4.	 The use of these reagents directly with patient specimens or for preparations other 
than clinical culture isolates has not been established.
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1. Apply L. pneumophila serogroup 1 DFA Reagent (FITC-monoclonal antibody conju-
gate) to the slide.  The entire portion of the slide containing the culture isolate smear 
should be covered by conjugate reagent.

2. Place the slides in a moist chamber and incubate for  20 to 30 minutes at  37°C. 
3. Gently rinse slides individually  with PBS to remove the conjugates.
4. Rinse slides with distilled water then air dry. After drying, the slides should be mount-

ed and examined without delay. Slides which cannot be viewed immediately may be 
stored in the dark for a maximum of 24 hours.

1. Cherry, W.B., B. Pittman, P. P. Harris, G.A. Herbert, B.M. Thomason, L. Thacker, R. 
Weaver.  1978.  Detection of Legionnaires’ disease bacteria  by direct immunofluores-
cent staining.  J. Clin. Microbiol. 8:  329-338.

2. McKinney, R.M. 1980. Serological classification of Legionella pneumophila and 
detection of other Legionella by direct fluorescent antibody staining. Clin. Immunol. 
Newsletter 14:  1-3.

3. Reingold, A.L., B.M. Thomason, B.J. Brake, L. Thacker, H.W. Wilkinson, J.N. 
Kuritsky. 1984. Legionella  pneumonia in the United States: the distribution of sero-
groups and species causing human illness.  J. Infect. Dis. 149:  819.

4. Wilkinson, H. W. 1988. Legionellosis, P. 320-332. In A. Balows, W.J.Hausler, Jr., M. 
Ohashi, and A. Turano (ed.), Laboratory diagnosis of infection diseases, Principles 
and practice, Vol.1. Springer-Verlag, New York.

5. Plikaytis, B.B., G.M. Carlone, C.P. Pau, and Wilkinson, H. W. 1987. Purified 
60-Kilodalton Legionella Protein with Legionella -Specific  and Non-specific epitopes. 
61-Clin. Microbiol. 25:2080-2084.

6. E. Dournon. Isolation of Legionellae from Clinical Specimens. In: A laboratory manual 
for Legionella. Harrison T.G., Taylor (eds.). 1988. John Wiley and Sons. pp 13-30.

7. Harrison, T.G., A.G. Taylor (eds.).  1988.  A laboratory manual for Legionella.  John 
Wiley and Sons.  Appendix 1.  pp 155-156.

8. Edelstein, P.H. 1987. Laboratory diagnosis of infections caused by Legionellae.  Eur J. 
Clin. Microbiol. 6:  4-9.

9. Cherry, W.B., R.M. McKinney. Detection of Legionnaires’ disease bacteria in clinical 
specimens by direct immunofluorescence.  In: Legionnaires’ the disease, the bacte-
rium and methodology. 1979.  Jones,  G.L. and G.A. Hebert (eds.) USDHEW, PHS, CDC, 
Atlanta.  pp. 92-103.

10. Kawamura A. (ed.) 1969. Fluorescent antibody techniques and their application. Univ. 
of Tokyo Press.  pp 72-73.



Revision: 2023 06

LOT

REPEC

Σ

i

IVD

REF

= Use by

= Lot number

= Catalogue number

= Manufacturer

= Authorized Representative in the European Community

= Contains sufficient for <n> tests

= In vitro diagnostic medical device

= Temperature limitation

= Consult instructions for use

PL.315 Warning
Causes serious eye irritation. 

Wash hands thoroughly after handling. IF IN EYES: Rinse cautiously with 
water for several minutes. Remove contact lenses, if present and easy to 
do. Continue rinsing. If eye irritation persists: Get medical attention.
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