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Immunomagnetic Separation (IMS) of Cryptosporidium
Oocysts in Environmental Water Samples

Product No. ZAICS100: 100 test kit
Product No. ZAICS25: 25 test kit

INTENDED USE

Isglate is an in vitro procadure for the separation of Cryplosporidinm oocysts from
anvironmantal water samples, in paricular, with concenirates of drinking waler
supplies. Qocysts in the concentrate are caplured by antl-Cryplosporidium oocyst
wall-specific monoclonal antibodies conjugated fo magnetic beads and separated

fram environmental debris using a powerful magnet. Occysts are released from beads
via acid dissociation, and beads are separated from oocysts by magnetic action.
Detection ol these captured and separated oocysis can then be perormed by addition
of fluorescein iscihiocyanate (FITC)-conjugated anti-Cryplosporidivm aocys!
wall-specific monoclonal antibodies, followed by visualization of the labeled oocysts
using a fluorescence Microscope.

BACKGROUND

Cryplosponidivm is a genus of coccidian protozoan parasile that contains several
species, the mest important of which are Cryplospondivm parvam and
Cryplosponidivm hominis, Both organisms cause mild to severe gastroenteritis and
diarrhoea in humans, and can be Fe-threatening in immunocompromised persons.
Cryplosporidium lives par of its lite cycle as an cocyst, which survives in the
environment for prolonged perniods of time, and Is unaffected by routine drinking water
chiodnation '.

Cryplosporidium horminis is almost exclusively a parasite of humans, Cryptosporidivm
parvuim is infectious for virtually all mammals, and is widespread in its distribution”,
Drinking water supplies, and particularty surface water sources, are al risk of harbouring
infectious oocysts and numerous outhreaks have been recorded™**", Importantty, there
is a poor correlation belwean particle counts and oocyst occurrence. Thus, while
partiche counting and turtidity can be used o monitor the overall functioning of &
freatment plant, this dala should not be used to predict the presence or absenca of
oocysl contamination, or as a replacement for a reliable and accurate oocys monitoring
mathed and program,

The Imporlance of Cryplospodidivm as a saerious walerborne threat has prompted
various governmental agencies to adopt programs 1o monitor fof ils presence. In 1996,
the U.S. Environmental Prolection Agency (USEPA) implemented the Information
Callection Rube (ICR), which mandated 18 months of testing by the largest water
utilities in the United States®, Unfortunately, the method adopted in the [CR for
Cryplospornidivm testing is generalty acknowledged to be inaccurate, unreliable, and
very labour intensive”. Since Cryplosponoium oocysts are vary small and their
abundance in water is generally very low (but as few &5 30 coCysis Can cause
infection™). detection requires concentration of significant valumes of water through
small pore filters. Subsequent identification of oocysts in these concenirates is difficull
due 1o the presence of debris, algae, and other organisms, Comventional centrifugation
and density gradient techniques used in the separalion of cocysts from such
environmenial debris are very inefficient, and large losses are common''.
Immunemagnatic separation (IMS) is a technigue used frequentty in blood separation
applications and has been recently adapled for environmental microbiokogy
applications™ ' '™ Tha USEPA adopted IMS as a procedure (Method 1622) that
aenables more accurate, refiable, and user-lendly delermination of the presence of
Cryplosporidium in water samples™ ", IM3 was also the method prescribed for oocys!
isalation in the United Kingdom by the Drinking Water Inspectorate under the Water
Supply (Water Quality) (Amerdmeant) Regulations 1999

MATERIALS PROVIDED

Crypto Magnetic Beads. Concentrated magnetic bead suspension conjugated to
oocyst wall-specific anti-Cryptosporidivm mouse manoclonal IgG in a buffer
containing protein stabiliser and detergent.

Reagent A (sample diluent). Concentrated buffer solution used to reduce the
interference of inomganic and crganic debris,

Reagen! B (blocking buffer), Concentrated solution of protein used to reduce the
binding of debriz and crganisms other than Cryptospondivm fo Crypto Magnetic
Beads.

Note: The preservative sodium azide is added to the above reagents. See warning
ot

ADDITIONAL MATERIALS SUPPLIED BY TCS BIOSCIENCES LTD

Variable speed rotator with angle of tilt set at 20° from horizontal (ZAICS1)
lfsoplate Rotator Disc and Hub (ZAICS2)

Ineu-Clip (ZAICS3), Magna-Chip (ZAICS4), Micro-Clip [ZAICSE)
Dissociation Block (ZAICSE)

Glass Leighton tubes [ZAICSE), or eguivalent.

Isolate Aotabor ZAICST with
Rotator Disc and Hub ZAICS2

Isolate Incu-Clip (Bhes)
ZAICS3

Isolxte Magna-Clip [White)
ZAICSY

Isalate Micro-Clip (White)
ZAlCES

OTHER MATERIALS REQUIRED

*  Hydrophobic adhesion slides, 9 mm single well, blue coated, available from

Hendley, Essenx, UK, Part No. PH246

Vortex mixer

Polypropylens microcentrifuge tubes, 1.5 mi

Micropipettes [capable of dalivering 5- 1000 pl)

Transfer pipettes

Aspiration device (vacuum source equipped with liquid trap and pipetior tip,

or equivalant)

0.1 N HC, reagent grade

* 1.0 N NaOH, reagent grade

=  Purified water (distilled, deionised laboratory grade water, or reversa
osmosis water)

PRECAUTIONS

The laboratory must be appropriately equipped for testing for and disposing of
Cryplosporidiurm.

Onily qualified laboratory perscnnel with experience In microblolegical techniques
should perform and interprel this lest,

All reagents are for in vilro use only.
Reagents must not be used bayond the expiration date indicated on the kit tabel.
Reagents must be brought to room temperature before wse,

All reagents should be gently agitated prior 1o use. Use caution to avoid feaming.
Crypte Magnetic Beads should be gently, but thoroughiy mixed immediately prior 1o
sampding, as the beads sellle rapidly.

WARNING: Sodium azide is used as a preservative in all of the provided reagents, ata
cancentration of 0.05%. Sodiurm azide i5 a skin irmant. Avosd skin contact with
reagents, Do nel mix with acids as this may result in the formation of hydrazoic acid,
an exdremely toxic gas. Disposal of reagents comaining sodium azide into kead or
copper plumbing can result in the formation of explosive metal azides, This can be
avoided by Nlughing with a large volume of water during such disposal,

The Magna-Clip, Micro-Clip and Dissociation Block must be used for the magnatic
separation of beads from the test sample. Magnetic devices from other manutacturers
may not be suitable for this IMS fest,

CAUTION: The glass Leighton tubes are fragile and caution must be used when
placing them in or removing them from the Clips

Each time the reagents are used, the components should be visually inspected for
signs of contamination, and discarded if contamination is evident,

LIMITATIONS OF THE PROCEDURE

fsofate IMS aids in the identification of oocysts ol the genus Cryplospondium. Many
Cryplosponioium-specific monoclonal antibodies react with mulliple spacies of
Cryprasponidium,

All IMS technigues have been shown 1o be highty dependent on the quality of the
specilic source water (dissolved substances, quantity and type of suspended sofids,
minaral contenl, algal species present, elc.) I difficully is encountered with a particular
samphe, contact TGS Biosclences Litd,

SHELF LIFE AND STORAGE

Thee expiration date of the kit is Indicated on the kit label

The kit should be stored al 2-8°C and should be returmed 1o the refrigarator afler use,
CAUTION: DO NOT FREEZE.

PERFORMANCE CHARACTERISTICS

Research has demanstrated that isofafe can recover greater than 85% of cocysts
seeded into water samples. Recovery will vary wilh water quality and turbadity,
Generally, extramaly turbsd concentrates (=5000 NTU) containing largpe amounts af
organic matier and algae are assockated with lower recoveries, compared to
concentrales with relatively more inorganics and lower turbidities (<5000 NTU),

REAGENT PREFARATION

1. The contents of the kit should be brought 1o room tempéralure prios o wse, H
crystals have formed in Reagent A upon 2-8°C storage, warm the bottle to room
lemperature with end over end mixing to redissolve all the precipilale before
using. Providing that Reagant A will then be usad within one maonth, it can ba
storad al room lemperature.

2. Prepare 1.0 ml difuted IMS Reagent A for each sample to be tested by diluting the
IMS Reagemt A 1:10 in deicnised water. The diluted IMS Reagen! A can ba stored
at 2-8°C.



SAMPLE PREPARATION

Samples should be prepared by procedures described in government regulatory
documents, or by other standard methods. lsolate has been designed to separate
oOcysts in water samples containing packed peliets of 2.0 mi or less (2056). After
centrifgation, remove sample supernatant and add reagent water to give a final
packed pellet volumea of 2.0 mi or kess (per 10 mi sample). If the final volume is greater
than 10 mil, divide the sample inte equal portions that will contain less than 2.0 ml
packed pellat per 10 ml, and add reagent water to give 10 ml samples for analysis.
Sea specific instructions in regulatory methods for details,

PROCEDURE

NOTE: Various governmental regulations may prescribe additional steps in the
IMZ, especially regarding the transfer of samples. I performing these analyses
under such regulations, please consult the specific published procedure.

A. Qocyst Caplure

1. Place 1 ml Reagent A and 1 ml Reagen! B into a Leighton tube. Add to the
Leighton tube the sample 1o be lested. Use 1 ml of purified water o rinse out
the canlrifege tube, and add this also 1o the Leighlon tube, Label the tube with
the sample number,

2. Mix the Crypto Magnetic Beads tharoughly, avoiding frothing. Ensure thal the
beads are fully mixed by inverting the bottle to make sure that there is no
rasidual peliet in the bottom. Add 100 pl of Crypto Magnetic Beads o the
Leighton tuba,

NOTE: Ensure that Leighton fube cap has a sealing wad in place, and is properly
lightamed,

3. Incubate the sample by placing the Leighion fube into a BLUE Incu-Clip with the
flat side facing down (A). Slide the Incu-Clip and Leighton tube onto the [so/sfe
Rotator until it clicks into position, locating the cap of the tube in the Isolate
Rotator Hub (B). Rotate at 20 rpm for at least 80 minutes at room tempearature
{C). IMPORTANT: Ensure that the Rotator angle is set at 20° from horizontal.

i Carefully remove the Incu-Clip containing the Leighton tube from the isofale
Rotator. Remaowe the tube from the incu-Clip (D) and place it into a WHITE
Magna-Clip with the flal side facing down agains the magnets (E). Slat the
Magna-Clip onto the fsofafe Rotator disc until it clicks into position, locating the
cap of the tube in the fsodate Rotator Hub (F).

e ¥ IO 2000

5, Sel the fsofafe Rotator al 20 rpm and operale for at least 5 minutes, I the pallel
wias greater tham 0.5 mil, operate for al least 10 mnLtes.
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B, Switch off the fsodefe Rotator when the Leighion lube is at the lowast pointl of
the cycle, with its cap uppermaost,

7. Aemove the Magna-Clip (with the Leighton tube still in place) from the fsolafe
Rotator. If there are other samples on the feofsfe Rolator, swilch i back on 1o
continue rotating them.

a. Immediately remove the cap and, with the flat side of the tube downwands, pour
oft the supernatant. Without disturbing the bead pelal, aspirale any remaining
supamatant with a pipette,

9. Remove the lube from the Magna-Clip. Using 0.8 ml of Reagant A diluted 1:10
with reagent wales, ninsa the bead pellet from the side of the lube. Pipete the
sciufion over the beads repeatedly to ensure ALL beads are rinsed from the tube.

10.  Transter the beads 1o a clean labeled 1.5 ml microcantrifuge tube. Rinse the
Leighton fube with a further 0.2 mi of diluted Reagent A and add this fo the
microcantrifuge tube.

11.  Cap the microcentriluge fube and place in the Micro-Clip. Siot the Micro-Clip
onto the fsodafe Rotator and operate at 20 rpm for at least 2 mins. If the pells
wias greater tham 0.5 ml operaie for al least 4 minules

12. Hemove the Micro-Clip (with the tube still inside) from the Solafe Rolator, If thare
are olher samples on the fsodafe Rotalor, switch it back on o continue rotating
them,

13, immmialuly ramane suparnatant from the tubse and from the cap using a suitable
pipetie, Take care nof to disturb the beads on the fube wall,

14,  With samples containing a large amount of particulate material, it may be
atvantageous to wash the beads. Remove the ube from the Micro-Clip, add a
further 1 mi of diuted Reagen! A, cap the lube, gently mix the beads and repaat
stages 11 - 13,

B. Dissociation of the beads/oocyst complex
15. HAemove the microcentrifuge lube from the Micro-Clip and add 501 0.1N
mydrochione acid (HCI), Vortex the tube thoroughly for 10 seconds.

16.  Sland he lube at room temperature for 5 minutes and then vortax ke tube again
for 10 seconds

17.  Placa the lube imo Dissociation Block and lay the Block flat on the workbench
50 that the Wwube is herizontal with the magnet below it Leave for at least 20
saconds to allow the beads (o separate,

18, Label a clean 9 mm well slide.
19.  Add 5 pl 1.0 M sodium hydroxide (MaOH) direcily to the sample well of the slide,

20. Caredully return the Dissociation Block to the wpright pesition and transfer the
supamalant from the tube 1o the weall of the slide wilhout disturbing the beads
at ther back wall of the tube.
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Genily mix the sample with the NaOH using the transfer pipatte.

Pertorm a second acid treatment to ensure complete release of cocysis by
repeating sleps 15 to 17 and 19, and place this onto the same shde well by
repeating steps 20 and 21,
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