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NON-INVASIVE PRENATAL DIAGNOSTICS

KIT FOR DETECTING FRAGMENT OF FETAL Y-CHROMOSOME
IN MOTHER’S BLOOD BY REAL-TIME PCR

Non-invasive prenatal molecular genetic diagnostics

In obstetric and gynecological practice, it is often necessary to deter-
mine the genotype of the fetus in the early stages of pregnancy. Until re-
cently, material for such studies was obtained invasively, with the chorion,
placentobiopsy, amniocentesis, and cordocentesis. The risk of spontaneous
abortion, in this case, is 2-3%. The discovery of fetal DNA and RNA in mater-
nal blood served as the basis for the development of non-invasive prenatal
diagnostics, which, unlike previous methods, does not pose a threat to the
course of pregnancy because the research material is the mother’s blood.
Fetal cells are found in the blood of a pregnant woman; their number in-
creases with an increase in gestational age depending on the state of the
placenta and the characteristics of the course of pregnancy.

Starting from 8-10 weeks of pregnancy, non-invasive prenatal molecu-
lar genetic diagnostics methods make it possible to study fetal DNA with
an accuracy of 96-100%.

Detection of the fetus's gender in the first or at the beginning of the
second trimester can prevent the birth of sick children in families with
burdened heredity. It is possible to terminate pregnancy for medical rea-
sons if the parents have a carrier of genes for sex-linked diseases (for ex-
ample, hemophilia or progressive Duchenne / Becker muscular dystro-
phy in the mother).

It is also essential for the doctor to know the gender of the fetus to
decide on the possibility of hormonal therapy for a pregnant woman if
the patient has adrenal hyperandrogenism (congenital dysplasia of the
adrenal cortex, VDKN) or other masculinizing endocrine diseases.

The primary method of prenatal determination of the gender of the
unborn child today is ultrasound diagnostics; however, in the early stages
of pregnancy, this method is not always correct and is often subjective.
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Indications for the study:

the presence of masculinizing endocrine diseases in pregnant wom-
en, including congenital dysfunction of the adrenal cortex (ACD), for
the correction of drug therapy;

possible carriage of hemophilia genes by women and other sex-linked
diseases (mental retardation associated with the X chromosome;
myodystrophy; adrenoleukodystrophy; Alport syndrome; immuno-
deficiency associated with the X chromosome; retinitis pigmentosa;
hydrocephalus associated with the X chromosome; Lowe syndrome;
X-linked ichthyosis);

presumed violations of fetal gender determination according to the
results of the ultrasound.

Kit purpose

“Fetal gender” kit for detecting fragment of fetal Y-chrommosome in

mother’s blood by real-time PCR is intended for the detection of a mul-
ticopy segment of the fetal Y chromosome in the blood of a pregnant
woman by the real-time polymerase chain reaction (PCR).

In contrast to the SRY gene, the selected DNA target is strictly specific

for the Y chromosome, which is used as a target in most similar kits.

Technical characteristics and kit content

( Number of tests 96 tests |
Reagents format Aliquoted (twelve 8-tube strips)
Paraffin sealed PCR-mix 20 ul per tube
Tag-polymerase solution 2 tubes - 480 pl
Mineral oil 2 tubes — 960 pl
Positive control «C+» 1tube — 75 pl
Sample Peripheral blood
Shelf life 12 months

L Storage temperature 2°C ... 8°C )
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Technology:

Polymerase chain reaction with re-
al-time detection; qualitative mul-
tiplex analysis.

Reagents for DNA extraction:
PREP-NA-FET - a set of reagents
produced by DNA-Technology is ex-
plicitly designed to isolate fetal DNA
from the mother’s blood. It is used
for DNA extraction from 50 samples
(including negative controls).

Kit features:

- simultaneous detection (mul-
tiplex analysis) — several DNA
targets are determined in one
test tube: the presence of a DNA
fragment of the Y chromosome
and human genomic DNA
(sample intake control, SIC);
SIC is used to analyze the qual-
ity of extraction and allows to
determine whether the amount

of DNA obtained is sufficient for
the research;

since fetal DNA is in the blood of
a pregnant woman in a minimal
amount, the analysis of each
DNA sample must be carried
out in duplicate.

To carry out the analysis, the fol-
lowing additional consumables
and equipment are required:
rack and vortex rotor for striped
plastic;
when working with PREP-NA-FET
extraction kit, a cooling rack and
centrifuges for 45 ml (RCF not
lower than 1150 g) and 1.5 ml tubes
(RCF not lower than 17000 g) are
required.

Equipment required for analysis:
DT devices manufactured by DNA-
Technology R&P (DTlite, DTprime)

(Fig.1).

DTprime

DTlite

Fig. 1. Devices manufactured by DNA-Technology
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The unique technical characteristics of the instruments can signifi-
cantly reduce the overall analysis time. This substantially saves research
time and ensures high laboratory throughput.

Software
DNA-Technology has developed specialized software for the “Fetal
gender” kit, which allows obtaining research results in a convenient visual

form (Fig. 2).

£ RealTime_PCR
Protocol: 0 Operator: Date: Resutts
Comments: - =
Ne Assay | Co | Result @
Tests: Gender_test v v 80| -H D Sample_1 Fetal gender -female
. = . 'Y chromosome fragment = =
Method: Curve Shape (Cp) (3] @ Fm o = e -
5500 @ 'Y chromosome fragment 407 =
SIC 338 +
5000
Sample_2 Fetal gender - male
4500 Y chromosome fragment | 32.4 -
c3
it i sic 330 .
c4 Y chromosome fragment 325 +
3500 SIc 329 +
— Sample_3 Fetal gender - male
g cs 'Y chromosome fragment 312 +
22500 = sic 38 +
Y chromosome fragment 314 +
w2000 (o3 sic 6 .
1500 Sample_4 Fetal gender - male
1000 7 Y chromosome fragment  31.5 +
1 sic 25 +
500 ce Y chromosome fragment ~ 31.2 +
Sic 295 +
0
C+ Fetal gender - male
H 10 15 2 2 30 35 © 4 SOl (DR S fonet BRI 293 % <
Number of cycle — DR =
(Euechoon] x-98y-2420 Bwey [H = Marker (M View data representation mod
\,

Fig. 2. Optical measurement analysis results

The test result is indicated in the upper column of the table on the
right, next to the sample identifier.

The test result for each sample is determined by the software auto-
matically taking into account the Cp values for the Fam channel (a spe-
cific fragment of the Y chromosome) and the Hex channel (SIC) in dupli-
cates aggregate for each sample.

The result is automatically included in the answer form.
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Options for research results and the type of corresponding forms
A. Fetal gender - female

f )
SAMPLE_2 Fetal gender - female
Y-chromosome fragment - -
Cl
SIC 32,6 +
Y-chromosome fragment 391 -
D1
L SIC 33,1 + )
( )
Prenatal diagnostics
Fetal gender
Date:
Tube number:
Patient name: Logot
Sex: ogotype
Age:
Organization:
Clinician name: Information about laboratory
Comment:
Sample ID: Sample_2
( Name of research Result Result interpretation
Detection of Y-chromosome
lfragment Not detected | Fetal gender - female
Attention: This test is performed with a gestational age of more
than 8 weeks.
Study was carried out by: Date:
Signature:
\_ W,
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B. Fetal gender - male

-
SAMPLE_14 Fetal gender - male
Y-chromosome fragment 30,3 +
C4
SIC 32,6 +
Y-chromosome fragment 30,4 +
D4
L SIC 32,4 +
-
Prenatal diagnostics
Fetal gender
Date:

Tube number:
Patient name:

Sex: Logotype

Age:

Organization:

Clinician name: Information about laboratory
Comment:

Sample ID: Sample_14

( Name of research Result Result interpretation
Detection of Y-chromosome

lfragment Detected Fetal gender — male

Attention: This test is performed with a gestational age of more
than 8 weeks.

Study was carried out by: Date:
Signature:
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C. Questionable or unreliable result
If guestionable or unreliable results are received, (?) or (nd) will be

displayed respectively.

r M)
SAMPLE_16 Fetal gender - and
Y-chromosome fragment - -
G4
SIC 35,4 nd
Y-chromosome fragment - -
H4
L SIC 36,3 nd )
4 )
Prenatal diagnostics
Fetal gender
Date:
Tube number:
Patient name: Logot
Sex: cgotype
Age:
Organization:
Clinician name: Information about laboratory
Comment:
Sample ID: Sample_16
[ Name of research Result Result interpretation ]
Detection of Y-chromosome nd It is necessary to send
fragment blood for analysis again
Attention: This test is performed with a gestational age of more
than 8 weeks.
Study was carried out by: Date:
Signature:
\ J
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When receiving questionable and unreliable results, it is necessary to
redo the analysis according to the proposed algorithm (Table 1).

Table 1. Principles of determination questionable and unreliable PCR
results

Not taken into account Cp>35 or not specified Invalid result **
The interpretation of the results . "
in the doubles does not match Llosss Invalid result

L35<Cps37 Cp =35 Invalid result *

Note:

* Repeat PCR for this sample.

** Repeat PCR for this sample, either re-extract DNA and carry out PCR, or re-take
clinical material from the patient (performed sequentially).

Advantages of kits for non-invasive prenatal diagnostics manufac-
tured by DNA-Technology in comparison with analogs.

The selected DNA target is multicopy and strictly specific for the Y
chromosome, in contrast to the SRY gene used as a target in most similar
kits, both domestic and foreign manufacturing.

- A unified amplification program and specialized software allow com-
bining in one protocol two types of studies (“Fetal RHD Genotyping”
and “Fetal gender”) while maintaining an independent automatic
interpretation of the results, which significantly reduces the time re-
quired for the analysis and increases laboratory throughput.

A small volume of a blood sample — 4.5 ml - is sufficient for carrying
out a full range of studies using the “Fetal RHD Genotyping” and “Fetal
gender” Kits.

Single centrifugation of blood to obtain plasma reduces the risk of
sample contamination and shortens laboratory technician time.

The aliguoted format of the kits does not require additional manipu-
lations to prepare reaction mixtures, which reduces the time of the
laboratory assistant and reduces the risk of contamination.
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The stability of the components of the reagent kits ensures long-term
storage (9 months) at +2 ... +8 °C and transportation within 72 hours at
temperatures from O to +24 ° C.

The minimum amount of standard consumables and additional
equipment for carrying out an entire cycle of PCR analysis (including
no need to use columns and 5 ml tubes).

The presence of a SIC in each tube makes it possible to assess the qual-
ity of the extraction and amplification stages and the sufficiency of
the amount of isolated DNA for research, which together provides a
significant reduction in the risk of obtaining incorrect results.

Attention! The information contained in the brochure may not correspond to the
current version of the specification for the product.
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;’ DNA-TECHNOLOGY

DNA-Technology LLC
125 Zh, Varshavskoye Highway, bld. 6, Moscow, Russia
Phone/Fax: +7 (495) 640-17-71
www.dna-technology.com, info@dna-technology.com

CUSTOMER SUPPORT:
Phone/Fax: +7 (495) 640-17-71
hotline@dna-technology.ru



