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~ Xét nghiém di truyén
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Sang loc di truyén tién cay phéi (PGS)
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Phwong phap (PCR, FISH, CGH,
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Quy u tinh trong éng nghiém (IVF)

Quy trinh

1 - Giai doan kich thich 0 i
2 ~ Thu hai trirvng 2

3 * Thu thap tinh trung
4 ~ Thu tinh trong 6ng nghiém (IVF) =
5 + Phdi dwgc chuyén hda
6 - Cay phoi R

ib.bioninja.com.au/standard-level/topic-6-human-physiology/66-hormo o-fertilisation.html
MWW, sofivar . 3

6 Extract oocytes

0 Collect sperm

o In vitro fertilisation
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Thu tinh trong ong nghiém (IVF) + Xét nghiém di truyén

Quy trinh mmp ©D0:1PB | |
- Avoids cryopreservation
>.. .

- Genetic maternal

1 Gial dgan kich thich -C : information only
2 ~ Thu héi trivng -

3 » Thu thap tinh trung _

4 ~ Thu tinh trong 6ng nghiém (IVF) 1 R
(Xét nghiém di truyén) ,

5 ~ Phéi dwoc chuyén hoa R Cryopreservation

6" Céy ph6| = ; : 3- | (Wells et al., 2008)

(Wells et al., 2002)




Quy trinh
sinh thiét
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Polar body

Uu diém .

« Séluwong té bao I&n dé kiém

X fra
Han cheé

Blastomere

Khéng xam lan

- Chi c6 thé phat hién 16i clia
nguwoi me

1 cell

« Phat hién 16i cila ca me va bd
e Qua trinh sinh thiét dwoc thuc

hién t6t

«  Xam lan
« Dang thé kham c6 thé 1am 16i
két qua

WWW-SOftra=toTT. LW

Blastocyst(Trophectoderm biopsy)

8-10 cells

Khéng xam lan

Phat hién 16i clia ca me va bd
Dang thé kham c6 thé duoc
ohat hién

Ky nang sinh thiét
Qua trinh cay blastomere
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Hai phwong phap xét nghiém di truyén tién cay phoi

v'Sang loc di truyén tién cay phoi (PGS)

« Xét nghiém di truyén tién cay phoéi cho s lwong nhiém sac
thé va sao chép bat thworng clia nhiém sac thé (Viét tat la

PGT-A)

v'Chan doan di truyen tien cay phoi (PGD)

« Xét nghiém di truyén tién cay phéi cho rdi loan don (Vié
tat 1a PGT-M)
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PGS vs PGD I

GENOMICS

Sang loc di truyén tién cay phoi PGS Chan doan di truyen tién cay phéi PGD

Coéng nghé

Chi dinh

SO lweng ban sao bat thuwerng cda nhiém sac R
thé oi loan gen don

Specific probe (primer)

PCR

Sanger sequencing

STR marker

FISH
Array-CGH
NGS

v Phu nt¥ I&n tudi

v Tién st xay thai nhiéu lan v Réi loan don gen da biét
v' Théat bai IVF lap di lap lai v’ Xac dinh HLA

v Hiém muon
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Sang loc di truyén tién cay phoi, PGS
PGT-A
(con duwoc goi la sang loc di bdi)

PGS phat hién Iéch bdi gitra cac phoi IVF
D6t bién 1éch bdi xuat hién & moi lra tudi va tang theo tudi cua ngudi me

N

C
v

niém sac thé 1&ch bdi cho biét nguy@n nhan chinh gay that bai IVF
ni dinh lam PGS

Phu ni I&n tudi (>34 tudi)

v'Tién st sy thai nhiéu lan
v'That bai IVF |ap di lap lai
v'V0 sinh nam nang

v

Lwa chon gidi tinh

WAV W, SOftva=COT. LW
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Nhiém sac thé bat thwéng

e ™
Polar body
= Single blastomere
1 Blastocyst
N J

Xét nghiém di truyén
cho vung cu thé

chi c6 mét vai nhiém sac thé co6 thé dwoc phat hién ddng thoi béi FISH

WAV W, SOftva=COT. LW
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Array-based PGS
NGS-based PGS D day 3 0r day 5
: Phoi thai(s)
[ Sinh thiét phﬁi}
3
[ Khuéch dai toan bd bd gen (WGA) }

i

O(R phwong phap lai gen c6 so sanh (array-CGH) }
L Trinh tw di truyén thé hé sau (NGS) ]
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Short Fragment
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l Mapping or Assembling

Analysis

“QUan sat dwoe tat ca 23 cap nhiém sac’thé
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Phét trién sang loc di truyén tién cay phoi, PGS

PGS

HSH

PGS was originally performed using flucrescence in situ
hybridization (FISH). Because FISH does not screen all

24 chromosomes, its efficacy and accuracy for detecting

Nén tang di truyén truyén thdng
(chr 13,18,21,X,Y)

euploid embryos is limited.

Arrays

As new technologies were developed and applied to PGS. Ar r ay
implantation rates improved. The array-based 24sura™

Cong nghé phan tich tw déng

technology facilitated investigation of all 24 chromosomes in
the eariy embryo, significantly improving PGS success.”®

NGS

Next-generation segquencing (NGS), the latest technological
breakthrough, is setiing a new standard in PGS, with
reliable PGS resuits?, streamiined workflows, higher
throughput capabilities, and customizable assays for easy

Coéng suat cao
Dé van hanh

portfolio expansion.

T ey

Phat hién 23 cap nhiém sac thé

Phat hién 23 cdp nhiém sac thé

11




BENH VIEN PHU SAN TRUNG UCNG

National Hospital of Obstetrics and Gynecology

NGS nén téng Cho PGS lon PGM System - Thermo Fisher

_ _ lon Proton Sequencer - Thermo Fisher
Miseq - lllumina
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Phan tich dir liéu
S6 ban sao

PBuwdng xanh : 3bédn

Sao

Puwdng do: 1 ban sao

Chromosome 21: Gain

nnnnnnnnnnnnnnnnnnn

Chromosome 13: Loss
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Vi du vé dlch chuyén déi irng cho PGS

Té bao phan chia can bang Té bao thwong

Eup Euploidy Aneuploidy Aneuploidy
embryo embryo embryo

balanced translocation
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Két qua PGS cho trwérng hop 46XY,t(5;21)(q11.2;g11.2)

e e T Y S & e v s P o Vo St

/
¥
2
&

R T e e T e e e e e N S e v Sr e v o o T sy

CEnremosomal Positon

NOTrvO " Can tranSfer
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Két qua PGS cho truwdng hop

Embryo transfer

Téng: 12 phdi thai
Bat thwong: 10 phdi thai (No 6 - 16)
Binh thuwdng: 2 phdi thai

/&:’3 Confirmed by AF

pregnancy

Array CGH: arr(1-22)x2, (X)x1, (Y)x1

Chromosome: 46,XY
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FISH vs

aCGH

Log2 Ratio Ch1/Ch2

Log2 Ratio Ch1/Ch2

. Cytocell, 5p telomere probe _
R: Cytocell 14q telomere=probe (5p,14q) balanced translocation
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A

aCGH
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1. NGS vs aCGH : 100% d6 chinh xac

A4 2. Do phan giai: gibng nhau

{ - »»Wmm'w*ﬂ“m) -"“:‘

3. Thei gian xt ly cho kY thuét vién: NGS dé hon
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Chan doan di truyen tien cay phoi, PGD
, PGT-M ,
* M6t hoac ca hai b6 me mang gen dét bién

« Xét nghiém dworc thwe hién dé xac dinh dét bién cu thé
e Chidinh lam PGD

v' Vi céc rdi loan don gen da biét

tinh trang troi

Tinh trang do gen lan

Roi loan lién két X

v Rao can dét bién

v Kétthep khang nguyén bach cau & ngudi (HLA)

WWW-SOftra=toTT. LW

20
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Wng dung |1am sang cua chan doan di truyén tién
cay phoi, PGD

« Lan dau tién dién ra vao thang 10 nam 1989
« Haemophilia (roi loan lién két X)
« Xac dinh gidi tinh

Male WT Male affected Female carri
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Trwdce kia......Q

Roi loan gen don

{Sinh thiét phoi }

_ N [
1 — ]

N\ 1
[ Gel }[ E— J - MYMM

electrophoresis

!

PGD cho vung cu thé defects

—

roi loan di truyén cu thé - di tat gen don

lwa chon phéi binh thwong dé chuyén 22
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Nested PCR
pler e T T +—
Fluorescent PCR =

ﬁ Multiple genes

Cai thién d& nham muc tiéu nhiéu ving

Van gi&i han & cac ving cu thé

23
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Sw khuéch dai toan bd bd gen (WGA)
&  Phoi thai don

1 Partial Fragmentation

Conversion to PCR-
Amplifiable Units

OmniPlex Library

Amplified
OmniPlex

Library

l PCR with Universal Primers
Khuéch dai toa

\ Ich thém cho n
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Chan doan trwec tiép va gian tiep

Hién nay 52
Embryo biopsy #°

Whole genome Amplification Minisequencing Linkage analysis

'

D14S496 D14S2459 Direct testing

Direct testing Indirect testing

B —— . Embryo implantation

B exon l

Direct testing Indirect testing

' gene
Minisequencing Linkage analysis Pregnancy
B mutation l

PGD Prenatal Diagnosis
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Nhirng wu diém cta STR

v' to monitor contamination

Amplification efficiency failure

v to monitor WGA experiment

>

Amplification efficiency failure

>

www.sefiva-com.tw
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Vi du vé két qua PGD

Direct genotyping Linkage analysis

Linkage analysis

Minisequencing

% D7S496 122 D7S496 136
Wild Type allele Mutant allele s . S e e
cG TG SLC26A4 SLC26A4

1 + prob

D7S2425 238 D7S2425 246

D7S496 122
D7S2459 146

1 + ddNTP SLC26A4

D7S2425 238

AN RNEEE NNy

N\

Major

D7S496 122

D7S2459 146

SLC26A4

D7S2425 238 246

’Il""....--“‘\‘\\
-

\ 4

X

Abnormal embryo
Abnormal genotype Not transfer

Carrier Wild Type

136 136 136
134 146 134
240
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-

Signal
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O MM\MMMW Kiém tra trwc tiép

PCR+Sanger sequencing

Au

Embryo 5 mbryo 6 Embryo 7

MMMMMMMWMMM MMMWW
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Két qua PGD cho trudng hop

Téng 11 phﬁl thal Embryo transfer
>

Major: 1 embryo
Wild Type : 4 embryos

Carrier: 5 embryos WT
Father

No signal : 1 embryo

" W 571 F

Mother l

Con

pregnancy
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Trwdng hop lam sang & Dai Loan
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Preimplantation Genetic Diagnosis (Embryo
Screening) for Enlarged Vestibular Aqueduct
due to SLC26A4 Mutation

Chen-Chi Wu®P?  Shin-Yu Lin® ¢
Chuan-Jen Hsu?

Yi-Nin Sub < Mei-Ya FangP Shee-Uan Chen®
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HLA typing

Mother

Case report

PGD of B-thalassaemia and HLA haplotypes ’i“ : 1st Child
using OmniPlex whole genome amplification .
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N WT Father Mother st
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Abstract

A strategy was developed using the OmniPlex technology of whole genome amplification for preimplantation genetic I I B B VS-lI-654

diagnosis (PGD) of single gene diseases and human leukocyte antigen (HLA) haplotypes. The amplified genomic DNA

-
library was subsequently ined separately for ion analysis with mini-sequence and for short tandem repeat (STR)
markers within the HLA loci. To evaluate the reliability of the protocol prior to PGD, tests of 50 single lymphocytes
revealed an amplification efficiency of 92-96% and allele drop-out (ADO) rate of 6-16%. The strategy was validated in one

[-thalassaemia family having an affected boy. The couple underwent three cycles of ovarian stimulation and intracyroplasmic E
sperm injection for PGD. On 16 embryos tested, the amplification efficiency was 88—94% and ADO was 6-19%. Two cycles i
of embryo transfer were performed, and one pregnancy was achieved. The genotypes of the fetus were shown to be unaffected % 3
and HLA-identical, in agreement with PGD, by chorionic villus sampling. The cord blood stem cells from the newborn can ]
be used to treat the affected sibling. This study demonstrates the first successful application of OmniPlex whole genome
amplification in PGD of a single gene disorder for selecting unaffected and HLA-compatible embryos. F
d s d )
M

Keywords: HLA, preimpl genetic di is, B-thal whele genome amplification wWT Father Mother 1st
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PGD cho roi loan gen don trong phong thi nghiém Sofiva

Table 1l The hereditary modes, mutation sites of monogenic diseases, OPU treatment cycles, genotyping results of lyrmphocyte pretests and PGD of blastocysts
of 33 couples.

Case Diseases Ly phocy te PGD of blastocysts
cyches Ttest

AF B DO Unaffec ted Affected AF ADO

I or- T heal assemia SEA SEA I I & 2 I o]
Meurofibromatosis Type | Mol MNFIl 6709 C=T 1 3 b ]
Spinal muscular acrophy S SN2 = 1:3 SN LESHPZ = |:3 I I o o
Duchenne musoular dy scrophy Moermal DD deletion ecxon 48— 52 2 2 [ a
BT hal assermia 654 654 N 2 3 -
> is I perf COLLAL c. 1064 1068 del CTGGT [ —— Human Reproduction, Vol.28, No.5 pp. 1435-1444, 2013

Advanced Access publication on March 12, 2013  doic|10. 1093 /humrep/det048
or- T halassemia SEA SEA
Congenital deafness SLC26804 ¢ F16_217 ins S SLC2654 P 19-2 A
Congenital deafness SLC2684 c. 9192 A=-G SLC2684 o | 579 A=
Spinccerebellar ataxia cype 3 ATMI (CAS)n: 14569 Morrmal

Duchenne muscular dystrophy DMD deletion exon 4 Blastocyst biopsy and vitrification are

cr-thalassemia SEA

Hemophitia A 8 inmon 22 inversion effective for preimplantation genetic
Spinccerebellar ata<ia type & CAaCMALA (CAGS)n: § . . . .
e T halassemia sea diagnosis of monogenic diseases
- T halassernia SEA
Osteopetrosis TCIRGI c. 1213 G=A TCIRGI c. 196 + 5 G Li-Jung Chang', Chu-Chun Huang!, Yi-Yi Tsai', Chia-Cheng Hung?,
Bardet-Biedl syndrome BBS2 c.534 + | G=>T BBS2 c.534 + | G=>T Mei-Ya Fang?, Yi-Chun Lin?, Yi-Ning Su'2, Shee-Uan Chen'3*, and
Spincocerebellar ataxia type 3 ATHMNS (CAG)In: | 4562 Mormmal Yu-Shih Yangl

a=-Thalassemia SEA SEA ' Department of Obstetrics and Gynecdlogy, National Taiwan University Hospital and College of Medicine, 8 Chung-Shan South Road, Taipei,
Meurofibromatosis type | Mol FFI c88% | =T Taiwan *Department of Medical Genetics, National Taiwan University Hospital and College of Medicine, Taipd, Taiwan *Research Center for

Dx | Biology and Reg Medicine, National Taiwan University Hospital and College of Medicine, Taipei, Taiwan
Marfan's syndrome FBMNI 2 T =2 Mormmal

Hemophilia A o rrad FE inron 22 inversion *Correspondence address. Tel: +886-2-23123456 ext. 70950; Fax +886-2-23116056; E-mait sheeuan@ntu.edu.tw
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Crrnithine transcarbanmylase deficiency Mo rmal OTC c.BOSG = A
Retinoblastoma Mo rmal REBI c 1960 G=T
or-T halassermia FIL SEA Q
or- T heal as semia SEA SEA 3
Retinoblastoma Mo rmal RBI cB862-2 A>3

Spinocerebellar ataxia type 3 ATHMNE (CAG)IN: | 4573 Mormmal

30 Alrheimer's disease Pl rral PSEMI 438 G>=A

31 Crochenne musoular dy strophy Mo rmal DD duplication |'9-44

32 or- T halassemia SEA SEA

33 Spinocerebellar ataxia type 3 Mo rmal ATHMNI (CAGIN: 1474

(WWIVWIVVI-W_X STWEY alaatisl

Submitted on October 4, 2012; resubmitted on January 26, 2013; accepted on February 8, 2013

&

KoR MR
LT

\ASASALTAARAAZAVA AL B TR"A A

O P, ovumnm pick-up; AD, autosomal dominant; AR, autosomal recessive; 2R, Xdinked recessive; AF, ampification failure; ADO, allae drop-out Fifty samples of brmphocyte tests were performed for each case.
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Genome-wide karyomapping for PGD
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PGD truyen thong vs SNP-based PGD
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Chan thanh cam on!




