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Nonjnvasive Prenatal Testing: NIPT
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Common autosomal aneuploidies

Trisomy 21, Trisomy 18, Trisomy 13
Sex chromosome aneuploidies
45X 47 XXX 47,XXY 47,XYY

Rare autosomal aneuploidies
whole-chromosome aneuploidy of any autosome (trisomy 7,15,
16, and 22) are the most commonly detected)

Microdeletion and microduplication syndromes
1p36 deletion
Wolf-Hirschhorn syndrome (terminal 4p deletion)
Cri du chat syndrome (terminal 5p deletion)
Langer- Giedion syndrome (824 deletion)
Jacobsen’s syndrome (terminal 11q deletion)
Prader-Willi and Angelman syndrome (15g11.2-q13 deletion)
DiGeorge syndrome (22q11.2 deletion)
Copy-number variants larger than 7 Mb

Triploidy

Bianchi DW et al, NEJM 2018
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Table 1 PPV of various types of sex chromosome abnormalities

Table3 Comparison of PPVs of sex chromosome abnormalities
amongdifferent age groups A

NIPT-based Number of positive Number of true PPV ¥o)
diagnosis NIPTs positives Age group NIPT-positive True positive I PPV (%\
45X 100 21 21 <30 91 64 29.7
47, XXX 45 19 42.2 30-34 91 49 46.2
47,XXY 81 38 46.9 >35 78 51 34.6
4TXYY = 16 22, Total 260 164 36.9
Total 260 96 36.9

) g PPV positive predictive value, NIPT noninvasive prenatal tM

[5 14 RI AR R (PPV) (3 LEERAY R L

FpHN EN B PPV FRT S

FZVZNIPTaYyyYy —> 7 ALICE S
NIPTR 7 ) —= > 7EEIT (TRIDENT-2 study)

IPTRAREEH

—RREIRIEIRDT SR

(Vanishing twin, NT>3.5mm72EEBRY})

T21, 18, 1 .
N=66 (0.40%) . 203 (0/36%)

BREREENYEI- REHEBERE
(RAT) (SA)
N=101 (0.18%) N=91 (0.16%)

BAREMEEOTEEM
N=11 (0.02%)

van der Meij, et al. (2019). TRIDENT-2: national implementation of genome-wide non-invasive pre- natal testing as a first-tier
screening test in The Netherlands. Am. J. Hum. Genet. 105, 1091-1101. https://doi.org/10. 1016/j.ajhg.2019.10.005.
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Table 2. Additional Findings (Findings Other than Trisomy 21, 18, or 13) \

I

- - Cases without Confirmatory Testing A(ases with Confirmatory Diagnostic Testing I
NIPT result n IUFD (n) TOP (n) Missing (n) \EEE (n) ~—E (n) BRI hER (%)
RATs (FERREREARNYI-) 101 0 1 3 6 (fetus) 91° 6

SAs (RBARIBEERRE) 95 1 0 3 29 (fetus) 62° 32

Complex abnormal profiles 11 0 0 0 7" (mother) 4 64°

IUFD, intrauterine fetal demise; n, number; NIPT, non-invasive prenatal test; PPV, positive predia
TOP, termination of pregnancy
Further clinical details are provided in Tables S3-S5.

?Also including cases in which the NIPT findings were confirmed in the placenta or chorion villi or in the mother but not in the fetus.

bConfirmed is defined as cases in which a maternal malignancy was present.

tive value; RAT, rare autosomal trisomy; SA, structural aberration;

v
R - B8, NMIGEILRERE
(Aa)RICFRR&D)

van der Meij, et al. (2019). TRIDENT-2: national implementation of genome-wide non-invasive pre- natal testing as a first-tier
screening test in The Netherlands. Am. J. Hum. Genet. 105, 1091-1101. https://doi.org/10. 1016/j.ajhg.2019.10.005.
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» o166 N=188 ‘
= 25 JREIARBH (n=43)
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combined event Il

MIREREANYZ— (RATS)

(SLNZEPS
o BAOEMLIES

o EY1) (FLACHEER(IRIRELLEDE)

FEABEET (SAs)

Combined event =

van Prooyen Schuurman L, et al. (2022). Clinical impact of additional findings detected by genome-wide non-invasive prenatal testing:
Follow-up results of the TRIDENT-2 study. Am. J. Hum. Genet. 109, 1140-1152. https://doi.org/10.1016/j.ajhg.2022.04.018
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Preimplantation Genetic Testing: PGT
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Hereditary breast and ovarian cancer syndrome (HBOC)
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7/ LimEE Genome Editing

The CRISPR/Cas? genetic
scissors
When researchers are going 1o edit a genome using

the genetic scissors, they artificially construct a guide
RNA, which matches the DNA code where the cut is to

be made. The scissor protein, Cas9, forms a complex
with the guide RNA, which takes the scissors to the place
in the genome where the cut will be made.

GUIDE RNA
ALLLLLLLL

3y
. D)

GENOME

A B

Researchers can allow the cell itself 1o repair the cut
in the DNA. In most cases, this leads to the gene’s
function being turned off.

It the researchers want 1o insert, repair or edit a
gene, they can specially design a small DNA
template for this. The cell will use the template
when it repairs the cut in the genome, so the code in
the genome is changed.
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