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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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Number of cases

30
» 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)

EE'E? . BRC/I] BRCAZ
B BREERBEEETLER. N R EA00%kET 21 Tlitl)

E Cumulative risk of first breast cancer among BRCA1 and BRCA2 Cumulative risk of ovarian cancer among BRCA1 and BRCA2 THE
mutation carriers mutation carriers
100+ 0 100+
70~80 % AN(EEFIFEE(I:_TINA
804 80
20~40 %
e ¥ ~
2 60 Z 60 Y
g g
4 409 S 404
@ S BRCAI carriers
204 204
—_—
_+"BRCA2 carriers
L o e e NS e e e s s e e s e T T T T T T T T T T T T T T T T T
20 20 30 40 50 60 70 80
Age,y Age,y
- Ay
= URE SR
- % 199 —fE DR B ¢ 19
fix DAERE B 1 9% RDETEREE 1 1%

Kuchenbaecker KB et al. JAMA 317: 2402-2416, 2017
AT/ LEEA—T 4 7 — 2 —HHER20190323 NEEES - EiEHES] LY5IH - FE

M DEZ MR FEEDE

A " e
v. ——l J
A‘ J 2 - .
-~ A\
PROBA FEBAgET R MEAEDLE L

5E

BIELOBE [ / ]* - o E#1E

oo - e e
! La - @ .. # -
237

RRELLOBE  gumumnscmm (*i;gﬂ) /
Py S #R50 = ca”
BREEHYDIES nﬂ%gﬂﬁﬂﬂfﬁkﬁgﬂf‘ ¥ B (2#00)
MENS—2 1]
=
T
! MRLNTERBIERTHE 455, % ey PN
. 35 = qs: s - ! ’
w BRARERROFELTIOATLS, U?ﬁbf‘ﬂ%g%ﬁi“ 2025.2.22-23 AKX
i BANA - ETEEGE RHP—THE [ |g-
9:45~10:30 —4f
BiEEEtEYYaYy (2
10:00 | NGBS E EEFIDREZORE (PGT-M) ZREELTVSH?, os

[ER] FE &E AR BT [RE] NE B BB RN £H1E




AT 4 Iy —1) XL

ERCRERY —EXERIT57DITHANEMT 5 &

PGT-M. PGT-PDRIEEL[E THEE %= 6

BEEORAEDEA TS

e DuchenneFH>r X O 7 4 —
ToYVRFYy TERELTTY), BEFRETLETAX)

- BREEFHZENE (SMA) TUFL AR Y TY). BEFRE(/ILT Y ZAT)
o LOAZKEENER BRBTEEA XH— ). SnSEEsiE
cBUAEBHCR O T 4 — TV T R (H TR

(B A FIE)

o BRZENE IR RAEVIE(ALS) FUF ey A (T TR, F Tt

e NI URPYALFUBTIOANN—=—YVR FUFEVREB(SFIIY. TRUTTY)

HARERELED

PGT-MDIRFNICOWTEH—2KHTIDTIT AL,
MTFy P 7+—LOBEIFROONT LS

HAEZM 2% (2023)




PGT-P (polygenic)

%8 1xF Y X 7 X 27 Polygenic Risk Score (PRS)IC & Y R ICBSCIBNL Z2 A% 5

Type1 Diabetes “‘ Type1 Dicbetes |
Type2 Diabetes @ “ Type2 Dicbetes 1
% BreastCancer M

@g".§ oz

Q ostate Cancer 87% Nomal 11% 0.8x  46% 8 Basal Cell Carcinoma Il

b ‘ Basal Cell Carcinoma 32% Nomal 30% 1x 61% h 2 Malignant Melanoma |
E 1 Malignant Melanoma 20% Nomal 20%  1.0x 67% n . Heart Attack sl
B 46XY . Heart Attack 39%  Normal 35% 1 76% g 46, XX Atrial Fibrilation I 57% nal 38% 15 9%
9 ’ , Atrial Fbriation 43%  Nomal 38% 1x 74% v Coronary Artery Disease Il 31%  Norm

° Coronary Artery Disease 35% Nomal 30% 12x  78% ° ’ Hypertension Il

0 ’ Hypertension 39% Nomal 40% 10x  46% %." High Cholesterol |
#n" High Cholesterol 0.13% Nomal 0.30% 0.4x 8%

¢ LAFELHEREZTR
ASEEER 1RERRE. 28 ERA. S INEE)
BMHEE BERES. 5B’ A. ADAFE)
& TR IC (X AT BE
OEEITE-T+0 (RERFELH D)
S HENEE
FYEWEAPCEREDEIR : TNV IV A THAF—IARE—

« EBETMWEREZ FRICZITHAE ML
PGT-M . soirznansy
ANLiHRFHEZ BT o5
EERAR XY v b
« Sexual and Reproductive Health and Rights
(SRHR)m &&=

« PGT-MOEE. Z2MUATHEE GRZHHY 5 B)
s BAFIRAIEELZEICHEASIEOREZEDHE S
e BEXRVPRIEENELR DEEBDOFRIE TR ITHRE

—“)(U“ I~ * 5é\/\5£b§%%éﬂéﬁ%%j{t%€tﬁé
B - BREEA STV IR [TYIR] R

. EZR0BE. A\BoBEA*Z A 4 Ak

- FRIBRDEFIE. OERBFEDEIR)

- BEITER. BEOBE

« IUNVRAY NG LRAE, TEMEAM. BERIEEE etc.)




INFE

« PGTIZETEMBIEEEANEL T 5,

« PGT-A/SRIZEFIRE DM Ex B E L. PGT-MIZEERE
THEREB(E-ECTES)ODBEOZH BN LT,
-%i%’l‘ét@i%ﬁ@%éﬂ SHNREENILART Al REED

%
« PGT-MOEBIZEMNEBETHY . RLEETHHIAEL S
BEDH B,
« PGT- M@ﬂwnx_ﬁﬁ%’?i =D T Ty b7+ — LD
HX%b —k&b b#’L’C \»\

LARFRRERE
Expanded Carrier Screening : ECD

IJIJ:IlEEHIJ n/LﬁﬂE%EEH'J 2t EERIED E FNTH U);(T_U/_E\
BEROEBETTFZH MR ORREEZY
ﬁ/7w®ﬁl%;ﬁ%LT%Ti\%%ﬁ@%UZ7
DNHDHIHEDINERICHDD
s FWENIAI 2T 4 TEBRIZIThNA TV REZER REEE

« Tay-Sachsfm, ¥ 7174 iifz%”i%%? i

c LU — LR NRIVRE CEBDEEEELFD

RREBREZH S — L AKFRRE®EE (ECD)
o HAFIZZHT., BRBIZETICAWS
o XN— M F—FEDIZHH

S
==
r_—“_ﬂ.

25% CRESRIR

BEREFBEERSEER)IER




7/ Lifm& Genome Editing

7 LiREOWFRED

2018.11.26 18:44 | EIE | thE- /&

PE. ZRIPNECHE

[B[B]C] =
NEWS JAPAN

Ef. EETE BEISRETE D
HifiE AOBHMIEAL . 20
. WFOREATEAL =& THL
gfEr26 B, L 1=, BETHN
HE) £ LW RETE ABM
S A ABEEREAORERIL B

IE#EROD7/ LiREFRL v A OESMEFR HERPE
f © ®

2018411 /298

i E ADSZFEICSAL TF#E
Nt @A RIS #AN5 %
(72 RIFN DN D DERETS,

Ll

PEOHHA
7

SECOND INTERNAT, ONAL SUMM
&

ITON

LELIS

201948170 &

B#E

B -

%
TR
HHIRE Al
e [
BT L, &

J/L@Rn

LS

e

iy, 32

8L #f>
il

*H
1Y E =
T, ;
U E - o
| é g%% % w8 | eoagse . B Y
{ SRZY | HA ﬁ ¥m |1 | REUEATR EANOED Fx § %
[ ] | DR AE Ror A s ReR
| BREYY °é =N 1| cEotmsoNE  °C
LOARBRTR @ o171 | REOHEHONS ] g
iShheltry = = 3
gl w2 % EREMY/ LR TRERRED ) %
i8N HEFRBIOBHEIHN (BEEFREN)
Tl R SRR
& :gﬁ’; A ‘% -~
2 RELSREE %) g
nos hEhr&i
_EEELER B 525
<BE53ER ) gognx
|BEZLcER Stavy Lhont
B892 ~acsnans GBS
SRRz lan ekl E |
=n§§é§ 5 Dok
[géﬁimsms al - 55 BEER
9 ity Lo
Blcisn® gheds
omr| BEEMDES S 1 s
LETLE R
peiag 1irie E W
i\ N 7 BNIT | ey sanons mzoun o B ET0D
T 3 g ﬁ g g ; WHRRROFRB2= WA T4A15H € S & ;\ I! g ﬁ
2
~ lgzumeEy KoM KTZEsEBAON EEEN
© DA Lg b 3 3P0 7L POKIKE 7 8\
oo 1R Hee LRRa RRRiE iR

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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