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Instructions for use: FastQ® RHD fetal plus Version 2/2023

1. INTENDED USE

The intended purpose of the FastQ® RHD fetal plus kit is the molecular genetic analysis of
the fetal rhesus D status using cff DNA isolated from maternal plasma. For the analysis exon
5, exon 7 and exon 10 are used.

2. PRODUCT DESCRIPTION

Pregnancy-related alloimmunization to the rhesus D antigen (D immunization) in D-negative
women carrying a D-positive fetus is a cause of fetal and neonatal hemolytic disease. For a
long time, it was common practice for all D-negative pregnant women to receive prenatal
prophylaxis because without pretesting of the fetus, the fetal rhesus D status remained
unknown until birth. A noninvasive procedure ensures that prophylaxis is administered only
to those rhesus D-negative women who carry a D-positive fetus to term (60%). This prevents
unnecessary anti-D treatments. Up to 40% (Clausen et al, 2014) of all anti-D injections can be
saved in this way.

The FastQ® RHD fetal plus kit allows the analysis of rhesus D status from cell-free fetal DNA
(cffDNA) in maternal blood plasma, with additional detection of a fetal marker as a control
for cffDNA, which reacts positively in about 50% of cases. The identification is based on
molecular genetics using the SSP PCR technique and real-time detection (real-time PCR) of
amplification. The kit can be used for analysis from the 1ith week of pregnancy (WP) in
singleton pregnancies. In the case of negative results for the fetal marker from samples with
WP < 20, the result is to be regarded as preliminary and the test must be repeated from the
20th WP. The FastQ® RHD fetal plus kit contains all components required for the PCR
reaction.

3. TEST PRINCIPLE

The test is performed with human cffDNA isolated from maternal plasma. The DNA is
amplified in a real-time PCR with sequence-specific primers (SSP). The primers are designed
for the selective amplification of specific sequences of the RHD alleles and and a fetal
marker. The amplicons are detected with fluorescent dye-labelled hydrolysis probes
(TagMan® probes). If amplicons are present, the probes bind to the amplicons and are
hydrolyzed by the 5' to 3' exonuclease activity of the Tag polymerase. A fluorescence signal is
thus generated that increases proportionally to the amount of the amplicons. The
fluorescence signals are measured by the optical detection unit of the real-time PCR-Cycler.

An internal amplification control (human HGH gene) is included in the multiplex PCR
reaction which is detected in a different colour channel than the specific reactions for RHD
and fetal marker.
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4. MATERIAL

41 Content of the kits

1 2x 475 pl Q Mastermix fetal, ready to use, containing dNTPs, Tag Polymerase, reaction
buffer. Is available in vials in liquid form.

T 380 pl Q Primermix RHD fetal plus for the molecular genetic analysis of the fetal
rhesus D status. The reaction mix contains specific primers and probes for the
detection of exons 5,7 and 10 of the rhesus D gene, for the fetal control marker as well
as HGH-specific control primers and probes.

1 Electronic instructions for use, available from the download server www.service.bag-

diagnostics.com, for further information see accompanying information sheet in the

Kit.

Aqua dest.

—a —a _—a _a _a _a |

Plate centrifuge

2 Additionally required reagents and devices

Variable pipettes (0.5 - 1000 pl) and pipette tips

43 Validated RT-PCR cyclers and reaction tubes

Reagents for cffDNA isolation (validated extraction kits see 6.2)

RT-PCR-Cycler (validated cyclers see 4.3)

RT-PCR reaction tubes and closing system (validated products see 4.3)

Cycler

RT-PCR reaction tubes

RT-PCR closing system

QuantStudio™ 6 Flex
Real-Time PCR-System
96-Well Fast, laptop
Comp. Applied
Biosystems

Removable 8 Well PCR Tube Strip,
Product No. 4ti-0753

Comp. Azenta Life Sciences

FrameStar® 96 Well Semi-Skirted,
PCR Plate, ABI® FastPlate Style,
white wells, clear frame
Product No. 4ti-0911

Comp. Azenta Life Sciences

Strip of 8 Flat Optical Caps Crystal
Clear, Product No. 4ti-0755

gPCR Adhesive Seal,
Product No. 4ti-0560

Comp. Azenta Life Sciences

QuantStudio™ 5 Dx
Real-Time PCR-System,

Saphire PCR Microplates, 96 Well,
semi skirted, ABI design

652260

gPCR Adhesive Seal,
Product No. 4ti-0560

zé—WelllA,\OQl.mCll Comp. Azenta Life Sciences
Omp- APPUE Comp. Greiner BIO-ONE®
Biosystems
Note: If other real-time thermocyclers, reaction vessels and sealing systems are used,

they must be tested and approved by the user for compatibility.
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5. STORAGE AND STABILITY

Upon receipt, all reagents must be stored at < -20°C in temperature-monitored equipment.
The expiry date is indicated on the label of the respective reagents. The expiration date
indicated on the outer label refers to the kit component with the shortest shelf life. The
freeze-thaw cycle testing has shown that up to 12 cycles for the Q Mastermix fetal and up to
15 cycles for the Q Primermix RHD fetal plus have no detrimental effects on the quality of the
kit. It is recommended to aliquot the reagents if necessary.

The pipetted reaction mixture before or after addition of the DNA sample can be stored
protected from light at 2..8°C for up to 16 hours before starting the PCR run.

If the protective packaging is damaged, please contact the customer service.

6. TEST PROCEDURE
6.1 Precautions and special remarks

Molecular genetic techniques are particularly sensitive methods and should only be
performed by qualified personnel with experience in molecular genetic techniques.

Special precautions must be followed to avoid contamination and thus false reactions:
1 Wear gloves during work (preferably powder-free).
1 Use new tips with each pipetting step (with filter insert or integrated stamp).

1 If possible, use two separate areas for pre-amplification (cffDNA-isolation and PCR set
up) and post-amplification (detection).

1 Use devices and other materials only at the respective places and do not exchange
them.

6.2 cffDNA Isolation

The test is performed using cell-free fetal DNA (cffDNA). Scientific studies have shown that
the blood plasma of pregnant women contains small amounts of cell-free fetal DNA. The
amount of cffDNA increases during pregnancy (Zhou et al, 2015). Thus, cffDNA can be
isolated from the blood plasma of rhesus D-negative pregnant women to analyse the fetal
rhesus D status.

The sample material for the isolation of cffDNA must be sent in appropriate blood
collection systems. For the test EDTA blood is required. The presence of heparin
potentially inhibits PCR; therefore blood collection systems with heparin are not suitable
(Beutler et al, 1990) and must not be used. Transport of the whole blood sample is
possible under clearly defined conditions, e.g. up to 6 days at room temperature. The
plasma must be separated within these 6 days after sample collection (Clausen et al, 2013;
Muller et al, 2011). The plasma must then be used directly for the isolation of cffDNA or the
samples can be stored at approx. -20°C until DNA extraction (Londero et al, 2019).

4/15



Instructions for use: FastQ® RHD fetal plus Version 2/2023

It is recommended to use B IvD certified kits for the DNA isolation.
Validated DNA isolation kits:

q QIAsymphonie®; DSP Circulation DNA Kit

1 Qiagen QIAMP® MinElute® ccfDNA Mini Kit

If the established standard method of the lab is used for cffDNA isolation and this is not
one of the validated kits above, it must be validated by the user.

6.3 Amplification

Note:
1 The reaction volume for each RT-PCR-preparation is 20 ul (each well).

1 Forthe current test, the cffDNA is used undiluted after isolation.

Pipetting Process:

Each sample has to be performed as triplicate.

For single testing, pipette the following volumes into the reaction tube:
4ul  Q Primermix RHD fetal plus
10 ul Q Mastermix fetal
1 ul Aqua dest.

Prepare the pre-mix according to the number of samples and calculate an extra volume
of 10% to account for pipetting loss. Pipette 15 pl from the pre-mix into each well and add
5 pl specimen cffDNA.

A negative control (NTC) is mandatory, for this a test must be prepared with Aqua dest.
instead of the sample cffDNA.

Close the reaction tubes and briefly centrifuge the liquid down. Ensure that the PCR plate

is completeli sealed by the lids. Make sure that there are no bubbles in the reaction
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