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CHAN DOAN DI TRUYEN
TRONG BAT THUONG HE THAN KINH
TRUNG UONG



Tong quan

- Ty I& bat thwdng thai: 2-5%

» Bat thworng hé than kinh trung wong (CNS):
« Tan suat: 1-2/1000 tré sinh song
. Ty 1& 9% céc bat thwérng trong thai ky
« 1/3 céc bat thworng co chi dinh CDTK

« CAc xét nghiém di truyén hién nay:
« Karyotype
 QF-PCR
« Chromosomal microarray analysis (CMA)

* Whole genome sequencing (WGS), Whole exome sequencing (WES) FAF
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Lwa chon xét nghiém

Karyotype

e 5-10 Mb

e Léch bbi, mat
can bang doan
|&n NST

?

CMA

e 10-100 kb

e Vi mat doan, vi
lap doan NST

WGS/WES

e Single base-pair
e Cap do gene,
exome
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SPECIAL ISSUE ON ULTRASOUND AND GENETIC SYNDROMES WWILEY PREMNATAL DIAGNOSIS

Prenatally diagnosed developmental abnormalities of the central
nervous system and genetic syndromes: A practical review

Ignatia B. Wan den Veywver

Drepartment of Obstetrics and Gynmecology.

Baylor College of Medicine, Houston, Texas Abstract

Developmental brain abnormalities are complex and can be difficult to diagnose by

Correspondence . _ . .
lgnatia B. Wan den VWeywer, Department of prenatal imaging because of the ongoing growth and dewvelopment of the brain
Obstetrics and Gvnecolosy, Bavilor College of trhrea oo b rreomancas amc fthae lirmitati;mme - AF dilltracmarmced Aafrem recasirimo fatal oo

Lé&ch bdi, vi mat doan — 1&p doan NST, va cac bénh ly don gene
Khoang 6-7% céac bat thwérng NST lién quan hé TK trung wong (CNS)
dwoc phat hién bang CMA sau két qua karyotype binh thwdng
Shaffer et al (2012): 8.6% bat thwérng NST lién quan bénh Iy CNS phat
hién bang CMA
1 phan tich gdp hon 3300 case (2014): ty 1& phat hién bat thwdng di
truyén bang CMA 1& 6.8% (chung) va 6.2% (lién quan bat thwong CNS)
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Nang bRMM

Béat thworng 6ng TK

Dan n&o that — N&o ang thay
Bat thworng dwdng gitra (ACC)
Holoprosencephaly

Pau nhd

Pau to

Tuberous sclerosis

Thiéu san tiéu néo

$ Dandy Walker

Ciliopathies ($ Joubert,
$Meckel-Gruber, $ Bardet-
Biedl)

Trisomy 18 (40-50%)

3.6% (CMA), 1% (gene)
Trisomy 21, 2.7-17.2% (CMA)
7-9% (CMA)

20-50% léch bai (trisomy 13),

18-25% b4t thworng gene
5.4% bat thwong di truyén

16.3% bat thuong di truyen
(13.7% bat thwdng CMA)

16.3% bat thwong di truyén

Lién quan hon 30 gene va 1 s0
gene lién két gidi tinh

MKS1, TMEM67, CC2DA2, TCTN2, CEP290

L1CAM (41% trong n&o ung thay)

ZEB2, KIF7, ATRX, MID1, MASA, LICAM, SOX1-2-3
SHH (40%), ZIC2, SIX3, TGIF1

ATR, ATRIP, ORC1-4-6, PCNT, RNU4ATAC

NSD1, EZH2, GPC3, PTEN, PIK3R2, CCND2, AKT3
TSC1 (31%), TSC2 (69%)

RTSC1-2, SPGS8, CDH7, KIF7, COL4Al



Meta-Analysis > Genet Med. 2019 Nowv;21(11):2413-2421. doi: 10.1038/541436-019-0554-6.
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- Ty I& chan doan cla exome
seguencing trong roi loan
phéat trién tam-van (NDD)

* Chung: 37%
« NDD don déc: 32%

Meta—analysis and multidisciplinary consensus
statement: exome sequencing is a first—tier clinical
diagnostic test for individuals with
neurodevelopmental disorders

Siddharth Srivastava ¥ 1, Jamie A Love-Nichols ¥ 1, Kira A Dies 1, David H Ledbetter 2,

Christa L Martin 2, Wendy K Chung 3 4 Helen V Firth ® ©, Thomas Frazier 7, Robin L Hansen 2,
Lisa Prock 7 2, Han Brunner 10 11 12 Ny Hoang '3 14 13 Stephen W Scherer 4 15 16 17
Mustafa Sahin '8, David T Miller 2, NDD Exome Scoping Review Work Group

« NDD + “kiéu hinh”: 43%

N N -
Study Positive Total Dx Yield 95%-CI G Mn = > u
[~ Anazi et al. Molecular Psych, 2017 77 129 = 0.60 [0.51: 0.68] .
Baldridge et al., Genetics in medicine, 2017 28 65 = 0.43 [0.31:0.56] 4 4%
Butler et al., International journal of molecular sciences, 2015 4 30 - 0.13 [0.04: 0.31] [ 3 n
Charng et al.,, BMC Medical Genomics, 2016 6 12 —_— 0.50 [021:0.79] Z4%
Codina-Sola et al., Molecular autism, 2015 7 36 = 0.19 [0.08: 0.36] 3.3% r
Evers et al., Molecular genetics and metabolism, 2017 16 45 - 0.36 [0.22:0.51] 4.0% - A n - rd
Helsmoortel et al., Clinical genetics, 2015 3 10 - 0.30 [0.07:0.65] 2.0% .
Iglesias et al., Genetics in Medicine, 2014 10 3 - 0.30 [0.16: 0.49] 3.5%
Kuperberg et al., Journal of child neurology, 2016 8 16 —_— 0.50 [0.25:0.75] 2.8% []
Lee et al., JAMA, 2014 1 69 = 0.16 [0.08:0.27] 3.8% M
Monroe et al., Genetics in medicine, 2016 5 17 - 0.29 [0.10: 0.56] 2.7%
Nolan and Carlson, Journal of child neurology, 2016 21 47 —i 045 [0.30: 0.60] 4.1% LJJ O’ n a I
8 Prasad et al., BMC Medical Genetics, 2018 10 36 - 0.28 [0.14: 0.45] 3.6%
Z | Preiksaitiene et al., Acta medica Lituanica, 2016 2 12 - - 017 [0.02:0.48] 1.7%
Retterer et al., Genetics in medicine, 2016 543 1736 - 0.31 [0.29:0.34] 5.3%
Riazuddin et al., Molecular psychiatry, 2017 30 121 - 0.25 [0.17:0.33] 4.6%
Rossi et al., Pediatric neurology, 2017 42 163 - 0.26 [0.19: 0.33] 4.8%
Srivastava et al., Annals of neurology, 2014 32 78 = 0.41 [0.30: 0.53] 4.5%
Tammimies et al., JAMA, 2015 8 95 0.08 [0.04:0.16] 3.6%
Vissers et al., Genetics in medicine, 2017 24 78 - 0.31 [0.21:0.42] 4.4%
Xiao et al., American journal of medical genetics, 2018 1 18 - 0.61 [0.36: 0.83] 2.9%
Bramswig et al., Human genetics, 2015 9 10 0.90 [0.55: 1.00] 1.1%
Campeau et al,, The Lancet. Neurology, 2014 7 17 — 0.41 [0.18:0.67] 2.9%
@ B 2| Gauthier-Vasserot et al., American journal of medical genetics, 2017 4 10 e 0.40 [0.12:0.74] 2.2%
B = 2| Lopes etal, Journal of medical genetics, 2016 7 17 —- 0.41 [0.18:0.67] 2.9%
[ ? Loviglio et al., Genome medicine, 2016 9 15 -~ 0.60 [0.32:0.84] 2.7%
% 2 8 Oilson et al., American journal of medical genetics, 2015 6 10 . 0.60 [0.26:0.88] 2.2%
= Rump et al., BMC Medical Genomics, 2016 1 38 - 0.29 [0.15:0.46] 3.7%
Tarailo-Graovac et al., NEJM, 2016 28 4 —— 0.68 [0.52: 0.82] 3.8%
L_Yeung et al., Molecular autism, 2017 10 19 . 0.53 [0.29: 0.76] 3.0%
Random effects model 3023 < 0.36 [0.30; 0.43] 100.0%

Heterogeneity: 1° = 80%, 1* = 0.2835, p < 0.01
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Exome sequencing as first-tier test for fetuses with severe
central nervous system structural anomalies

Y. YARON'#® | V. OFEN GLASSNER', A. MORY!, N. ZUNZ HENIG', A. KUROLAP!,
A. BAR SHIRAL, D. BRABBING GOLDSTEIN', D. MAROM", L. BEN SIRA®*,
H. BARIS FELDMAN"2, G. MALINGER*?®, K. KRAJDEN HARATZ**® and A. RECHES'**

' Prenatal Genetic Diagnosis Unit, Genetics Institute, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; *Sackler Faculty of Medicine,
Tel Aviv University, Tel Aviv, Israel; 3Division of Obstetric Ultrasound, Lis Maternity Hospital, Tel Aviv Sourasky Medical Center,
Tel Aviv, Israel: 4Radiology Department, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel

KEYWORDS: brain; central nervous system; chromosomal microarray; copy-number variant; exome sequencing; fetus;
malformation; prenatal diagnosis

CONTRIBUTION CMA-negative cases were analyzed wusing ES, which
N N T T T T detected P/LP sequence variants in 38/86 (44%). Among
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Table 3 Detection rate of pathogenic and likely pathogenic
variants by chromosomal microarray analysis (CMA) and exome
sequencing (ES) among 114 cases with fetal central nervous system
abnormality, according to clinical category

Clinical category CMA ES
Multisystem 5140 (13) 14/32 (44)
Complex brain 5132 (16) 14/24 (58)
MCD 011 (0) 39 (33)
Brain damage (/14 (0) 39 (33)
Subependymal/arachnond cysts 0/5 (0) 1/4 (25)
Midhine anomaly 0/4 (0) 23 (67)
MBHB 1/6 (17) /3 (0)
Neural tube defect 072 (0) 1/2 (50)
Total 11/114 (10} 38/86 (44)

Data are given as w/N (%). MBHB, midbrain-hindbrain

malformation; MCD, malformation of cortical development.
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Mot s6 ca lam sang ghi nhan tai
Bénh vien Tw DU



CASE 1

« San phu 31 tudi, PARA 0000
« Khéng ghi nhan tién s bénh ly va gia dinh
» Tw van tién san lic thai 27 tuan 1 ngay vi dau to
« Cac xét nghiém thwdong quy va sang loc trong gi¢i han binh
thwong
« Siéu &m tién san:
« Chu vi dau & vj bach phan 99 so vai tudi thai
« Strng cham n&o that bén bén (P) & gi¢i han trén 9.1mm
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CASE 1

Thai # 27 tuan 1 ngay (cap nhat theo KQ siéu am ngay 11/08/2022); Sirng cham nao that bén bén

:2:”9 tinlam by & giGi han trén: Chu vi ddu & vi bach phan thir 99 so véi tudi thai.
g- CNV: Khéng phat hién bat thuwédng sé lwrong, vi mat doan va vi lap doan nhiém sac thé
Dang 2 Z Phan I&p dot
Gen di Bong/ Vi tri Thay doi Hé qua Kiéu hinh bién trén
2 Di hop Nucleotit/ Protein .
truyén T Clinvar
chr10: EI;IS_SSL?S‘HLB: Pét bién léch ;fﬂzfoisﬁgfﬁﬂign Chua duwoc
PTEN |Troi Di hop |87933017- [ P . - - ' phaty b&o cao trén
87933018 (NP_000305.3: khung syndrome Cli
p.GIn87ProfsTers) 3. Meningioma invar

1.Phat hién 01 bién thé di hop chwa dweoc bao cao trén Clinvar (dwoc phan Iép Co kha nang gay bénh theo tiéu

chuan caa Hiép héi di truyén Y khoa Hoa Ky ACMG) trén gen PTEN (di truyén trdi). D6t bién trén gen nay lién

quan dén Cowden syndrome 1, Macrocephaly/autism syndrome; c6 kha nang lién quan dén Iam sang.

*LLPU Y: D6t bién nam & viung tin hiéu kém, can dwoc xac nhan lai biang Sanger. Két qua Sanger sé dworc tra

sau.

2.Nham cung cé tinh gay bénh cua dét bién, dé& nghi thwe hién xét nghiém gen cho cha me

3.Dé& nghi két hop v&i lam sang, can l1am sang khac. F

4.Bénh nhan nén tham khao y kién bac silam sang vé két qua nay. il
2
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5 e mau:  CEEEEED Mau: oien o AIIID
Ngay thu mau: 12/8/2022 MNoi thu m3u:
Bac si chi dinh:

Goi XMN: Sanger
Théng tin lAm sang: Kiém tra bién thé

C T T €C A A A A G & A T A T T G IHNEINSIIE] A JEOFIDED ¢ JED ¢ DEDIE] & A A & DED A DEDEDASTEDDCINCIINCINCIIRIAT A R A |
L4, GABPTS ATO A4S0 420 200

KET QUA

) VAP

KET LUAN: Phat hién 01 bién thé di hop can khao sat
1 SAN PHU KHOA
VIET - PHAP - CHAU A 2
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2
. Hotén:
' Ky hiéu m3u:
. Ngaythumiu: 26-08-2022
Goi XN: Sanger

Théng tin 1dm sang: Xdc nhan dét bién

LS. ZIAESD - SPO29R_G6_20220906_llz4dl 170

CMm T oA aAAdAME G AT ATITIE T 6 C A A CTGE TG G TAAAALALG ATAACLCCTCAGAATANARXKTE

CASE 1

Noi thu miu:
Béc f chi dinh:

Gidi tinh: Nam Ngay sinh:M
M3u: mau Dién thoai

180 190 200

Ho tén:
Ky higu mau:

Ngay thu mau:  26-08-2022
Goi XN: Sanger

Théng tin 1am sang: X&c nhan dét bién

Noi thu mau:
Béc si chi dinh:

N Ngay sinh:  22/10/1991
mau Dién thoai

CUUTUC A AN ANGRGIAITIANTINTINGN T 6 C A A C T 6 T G G T A A A A A G AT A AC C T C ANGE A ATALAL A G A

16. ZSAE9L'S SPozaR_HS_20220906_Li2es2 170

Vi tri

Lan

130 200

K&t qua

STT | Gen Nhifh";sac Vi tri Bién thé Két qua
< | pren 1o | 87933017-|  NM_000314.5: c.259dup Khong pht hién bién thé

87933018 |(NP_000305.3: p.GIn87ProfsTer5)

KET LUAN: Khéng phat hién bién thé

87933017-

NM_000314.8: ¢.259dup
87933018 |(NP_000305.3: p.GIn87ProfsTers)

Khéng phét hién bién thé

KET LUAN: Khéng phat hién bién thé
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LOAN
26082022-095204AM

PD 8.14cm
GA 32w5d 99.3*%
5 HC 30.50 cm
GA 34w0d 99.7%% 07-10-2022"

Tb 04 M 14
09-11-2022/29w2d

26-08-2022
10:11:44AM

RRZE

ID 26082022-095204AM

Date of Birth(Age)
Indication
Diag. Physician

LMP
Composit GA Average

EFW1 HADLOCK2

Fetal Biometry

BPD 8.14
FL 5.47
AC 24.98
HC 30.50

Fetal Long Bones

HL 5.16

2D Calculations
FL/AC

FL/BPD

FL/HC

HC/AC

Diag. Physician:

GA(EDD) 29w2d EDD
GA(AUA) 30wed

BPD,AC,FL

m2

BV TU DU

Name LOAN

Gender Exam Date

Ref. Physician

EDD(AUA)
1436 g (3lb 302)

m3

GA
29w4d (26w6d~32w3d)

% (20 % ~ 24 %)

% (71 % ~ 87 %)

%  (19.49 % ~ 20.97 %)
(0.99 ~1.21)

HADLOCK
CAMPBELL

Operator:

09-11-2022
29-10-2022

26-08-2022

Operator

Gravida Para
Ectopic Aborta

29w2d HADLOCK 51.2%

GP
HADLOCK 99.3*% HADLOCK
HADLOCK 24.5% HADLOCK
HADLOCK 40.9% HADLOCK
HADLOCK 99.7%% HADLOCK

(<14
ASUM 55.6%

26-08-2022
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CASE 2

« San phu 21t, PARA 0020
« Khéng ghi nhan tién can gia dinh
» Tien st ,
e 1 1an CDTK nam 2019 vi thoat vi ndo ving chadm, dan nao that bén, da
ngon ldc thai n16-17 tuan 7 ,
« 1 lan CDTK nam 2020 vi thoat vi nao vung cham, XN QF-PCR day ron
chwa ghi nhan bat thwong
- Tw van tién san IGc 25 tuan vi thiéu san thuy nhong c6 hinh anh
molatooth sign, nao that bén 10mm, bat thuong ranh nao.
» Cac xet nghiém thwdng quy va sang loc trong gi¢i han binh
thwong e i
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CASE 2

Dang - on N A p<
Gen di D-c:ng/ Vi tri Thay do_l Nuc.leotlt/ Hé qua Kiéu hinh Phnan I_?'_,p
truyen Di hop AXxit amin dot bién
chra- NM_001080522.2: 1. COACH syndrome Chwa duwec
cc2D2A|Lsn Di hop |15599684- c.4655_4656dup Eiot bién 2. Joubert syndrome baﬂo caf)
15599685 (NP_001073991.2: lIéch khung 3. Meckel svndrome trén Clinvar
p.GIn1553AsnfsTer20) : Y (**)
1. Al-Gazali-Bakalinova
NM_198525.3: syndrome Chua duw
— T Dot bién 2. Hydrolethalus ; a ) oc
KIF7 L3n Di hop |SNF1>: c.3411G>A ngung dich  [syndrome bao cao
@ 'NOP 1806290481 |(NP_940927.2: nfa g cl 3yAcrocaIIosaI trén Clinvar
N E
p.Trpll137Ter) syndrome (**)
4. Joubert syndrome
NM_000426.3: ~ e
chré: c.1084A>T Bot bién 1. Muscular dystrophy, |chya rs
LAMAZ |L3 Di h ’ - w dich i H
an INOP 1129154561 |(NP_000417.2: ngung dic congenital, merosin chirc ndng
p.Arg362Ter) ma deficient or partially
deficient
NM_000426.3: 2. Muscular dystrophy,
LAMAZ |L3n Di hop chr6: c.1085G>T Dot bién limb-girdle, autosomal Chua ro
i 129154562 |(NP_000417.2: sai nghia recessive chdrc nang

p.Arg362lle)

ALV LML FAY
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CASE 2

Thong tin lam sang:

Ho tén: - Gidi tinh: Nir MNgay sinh:

K¢ higéu m3u: mMEu: Miu  Dién thm&
Mgay thu m3u: 22/03/2022 Mo thu mau: ]

Goi XN: Sanger Bac sTchi dinh: @

*ac nhan dot bién

) mxmw (P

& & @ * & &

Al anannas PVAVVLVAVAVNAVVAT.VAVAY

N e BT TS R TS

NM_198525.3:c.3411G>A
(NP_2940927.2:p.Trpll37Ter)

KET LUAN: Phat hién 01 bién thé dj hop tir
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CASE 2

Ho tén: r Gigi tinh:  Nam Ngay sinh: 1994 Ho tén: Gl tinh: MNam  Ngaysinh: 1954
Ky hiéu m3u: M3u: Mau Ppién thoai:

Ky hléu miu: m3u: Mau  BI&n thoa
Ngay thu mau: 22/03/202 Noi thu mau: Mgay thum3u: 22/03/2022 Mol thu m3u:
[Tl Sanger Bac st chi dinh:

G6i XN: Sanger Bac sichi dinh:
Théng tin 1am sang: Xac nhan dét bién Théng tin I3m sang: Xac nhan 34t bién

E s & C ® T & ¥ A T T - A A A € T ¢ & B & T T ECEY AT TN 4 T T A T A A T & B &
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Nhiém
STT | Gen | _o ' hé Vi tri Bién thé Két qua
NM_001080522.2:¢.4655_4656dup
1 cr:oz 4 151::::; 5' (NP_001073991.2:p.GIn1553AsnfsTe | Khéng phat hién bién thé

r20)

KET LUAN: Phat hién 01 bién thé dj hop tir KET LUAN: Phat hi&n 02 bién thé di hop
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