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Gi6i thi¢u NIPT
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Sang loc trwdc sinh khong xam
lan (NIPT)
Dua vao phan tich
( ) trong mau me.
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EVFAP

Nguon goc: nhau thai

5-7 tuan vO kinh- sau sinh 2 tiéng
DNA tran

cfDNA me va con

Fetal fraction




Cong nghé xet nghiém NIPT

MPS (massively parallel sequencing)
* “counting method”
- Chi sb z-score

Targeted sequencing
* CSS (chromosome-selective sequence)
- Diém nguy co’ (risk score)

SNPs sequencing
* Phan tich tinh da hinh

Vanadis NIPT system biochemistry
* Lai huynh quang

GVFAP

J. Fetal Med. 2015;2(1):11-7
NGS — next generation sequencing



Cong nghé giai trinh tw gen
thé hé méi ?
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@ 10% fetal fraction => chi cé cf DNA tha
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cfDNA I3 Chr. 21 Chi 142% (fDNA Ia Chr.21

9‘1’ 10% fetal fraction => chi cé cf DNA thai
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CE/IVD - RUO G/FAP

* RUO (Research Use Only): chi st dung trong nghién ctru

* CE-1VD (European Conformity In Vitro Diagnostic):
chan doan trén nguoi theo tiéu chuan cia Chau Au.

C€ IvD




Chuan hoa Quy trinh NIPT



Quy trinh NIPT tai BV Tw DG

Mix 10-12 mau Xac dinh DNA Fraction
Cho mau vao chip Xac dinh s6 lugng NST
1 2 3 4 5 6
Mau Tachcf-  Taothuy _  Chuan Giditrinh _ Phan
tinh DNA tur vién bi tu tich
mach plasma DNA chip DNA KQ
Gan barcode, N&i cac DNA cua
Primer chung cung 1 mau véi nhau
Khuéch dai 1 ti [an Tao data genome




Mau mau: thu nhan va bao quan
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Tach plasma

GVFAP

Tach plasma tlr mau toan phan:
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Ly tam 16 000g
Ly tdm 1 600g (10 minutes)

(10 phut) Tach chiét DNA

© 2018 Premaitha Health - Confidential



Tach chiét DNA ty do (cell-free DNA)  FA
p

prasma U U QlAvac 24
+ Proteinase K 60C trong 30 phut + Buffer ACB
+ Buffer ACL o

l

)

QIAGEN QIlAamp
Circulating Nucleic AcidKit  Sl4ampe

”'CUIatin
cat 55114 Nucleig o3 .
( ) Hangogy” Q ~ 2-3gi®

i =

»

Bind

1"lul"t:lt::.lum

+
1

Vacuum

@ Elute
-+

KFure nucleic acids

~

J



https://www.qiagen.com/us/resources/download.aspx?id=0c4b31ab-f4fb-425f-99bf-10ab9538c061&lang=en
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Chuan bj thw vién DNA

G/FAP

Maternal

Bloodstream

— S— _—
AGT CACGTTGOCAACGT
T C A GT G C A A CGT

XX Placental DNA

+ Buffer &

+ Enzymes —
e D Reagent Plate 1 Column for Reagent  Volume —
s | Sees | e Sample - 25.5 pL
EREN End Repair Buffer 1 1 3 uL
| = I End Repair Enzyme | A2 1.5 pL Time
| = Total 30 pL
wor ot 20 minutes
e et
— = 10 minutes
:-:‘ - Note: Ensure that the volume for the
issetto30ul.
AGT CACGTTGOCALMCGT V

T C A GT GC A AMACGT T G C A




Dinh lwong cfDNA sau PCR

- ) Chat luvong : kiém tra cac doan

Kiem tra DNA (kich thuéc, d6 nhidu..)
chat lwong ) S6 long : Do ndng d6 DNA moi
mau

GVFAP
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G/FAP
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To hop DNA va do kich thwére

DNA

‘°|:“N = DNAdUGC
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Pinh lwong DNA lan hai
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Chuan bi mau va Giai trinh tw

jon torrent sxaoxo+
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HGRCGIC TG ECATOG TAA TG CA TOGA TOGA TGTACAA TAOGTACG TCTGYGEA TOGA THGA T RCAGC MG TROG TC TGAGCATC GITTGHGCA TOGA TOGA TGTACAGC TROGTAG TCTGHGOA TG TOGA Te RCAGC TG TG
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Sequence: AATCTTCTG...



Kiém soat chat lwong

SVFAP

Panh gia quy trinh

" Pénh gia quy trinh
) \. Fetal
~ Fraction

Panh gia mau



GC content

Ty 1€ Guanine-Cytosine trén NST

Chiém 40% DNA trong genome

Thay dbi ty I& trinh tw doc ctia NST can
phan tich va NST tham khao

Anh huwéng dén viéc xac dinh sy khac biét
vé sO lwong trong trinh tw doc

GC correction: loai bo anh hwéng cua trinh
tw GC, cai thién dé nhay va do dac hiéu

GC ratio
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FAP

Panh gia chat lwgng giai trinh tw NGS

Run Summary
12.7 G 93 T7.115.002 165 bp 168 bp 167 bp
Total Bases Key Signal Total Reads Mean Median Maode
849% 619 Read Length

ISP Loading Usable Reads pras— Road Length Histagram
ISP Density ISP Summary f—
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o 100% 0% % 3 183 t50 280 = E =
Ersrichment e Tempiate T Lnasn

s T3% 93,157,551 27%

0% Chonal Palycional

= 1% Test Frapments:

1% 83% 0% Adapter Dimer
Finad Librasy 16% Low Quality

Consensus Key 1-Mer - Library Sve. Peak = 93 Addressable Wells 151,539,288
126,984,839 83.8%

100 1 With ISPs
:g I ~ VAN | Live 126,822,197 99.9%
7ol [N\ [\ ] Test Fragment 569.754  00.4%
ol / \ | R Library 126,252,443  99.6%

2 sot | N ' S
& aol | N / A . .
saf | | - . Library ISPs 126,252,443
ol |/ [ ] Filtered: Polyclonal 33,664,646 26.7%
a - ] £ . . Filtered: Low Quality 15,435,668 12.29%
: c A Filtered: Adapter Dimer 37.227  00.0%
Flows Final Library ISPs 77,115,002 61.1%




S6 lwong doc (read counts)

= Jon 540 Chip on oren ++a070+ <
= 150 triéu giéng ;

= 60-80 tri¢u doc

= 200 bp

= 7-8 triéu doc/ mau




G/FAP

Néi kiém (internal control)

= Noi kiém: trisomy 21 dwong tinh
= 500,000 reads
= Panh gi4 tiéu chuan di dugc thiét lap

NOI KIEM KHONG PAT: INVALID RUN

Thuc hién lai xét nghiém



Fetal fraction

o oasrzm,-c“%
& o, ]
FEAL % The American College of Society for
ER 2 Obstetricians and Gynecologists Maternal-Fetal
E.@ j WOMEN'S HEALTH CARE PHYSICIANS '/ Medicine
Number 640 ¢ September 2015 (This Committee Opinion Replaces Committee Opinion Number 545)

(Reaffirmed 2017)

Committee on Genetics
Society for Maternal-Fetal Medicine

This document reflects emerging clinical and scientific advances as of the date issued and is subject to change. The information
should not be construed as dictating an exclusive course of treatment or procedure to be followed.

Cell-free DNA Screening for Fetal Aneuploidy

The fetal fraction is essential for accurate test results
Fetal fraction of at least 4% for a reportable result
Screen failure ranges from approximately 1% to 8%

Results may not be obtained because of low fetal
fraction...

Cell-free DNA screening for fetal aneuploidy. Committee Opinion No 640. ACOG 2015;126:e31-7



Fetal fraction

C/FAP

Két )
Fetal N
Ty s6 NST

Phat hién bat thwérng nhiém sac thé voi FF
2 2% va £40 %.

A 22% : QC dat
¥ <29% : QC khéng dat



Phan tich ket qua NIPT

* IONA sotfware (BS EN 62304, CE-IVD)
* Trisomy 21, 18, 13
- Piém nguy co = 1:150 1a nguy co cao
- Nguy co nén: combined test hodc nguy co’ tudi me

- DNAFolder (Patent US 20160026759A1)
« Cac NST thwdong va NST gidi tinh
« /Z-score



Double check thong tin

Entry Validation Code Calculator

For use with the IONA® test Traceability Worksheet.

Revisian 03, Mar. 2015.

Please enter/select the following:

PAIENt DAte OF BIMt...vu.ceeeuseersssssssssseensemssssssassssssesssssssssnssessssosssssssssessssessssas sesasas ( |
Obtain from the Patient Data supplied with the test sample.

ION PPOYON CHIR DAMCOOE. civvvvuusssssssssssssseesssssssssesssssssssnsssensseesseeesssesss st sessssesssassssenssn | |
Cbtain from the IONA® Traceability Worksheet.

Sample Adaptor NUMBEF [1-16)....c..ce ceseererssssmssssmssenssssnssssnssss s sessssmsss smsss sans sesmssmmsssrmsnne | |
Obtain from the IONA® Traceability Worksheet. Corresponding Adapter Barcode 1D: #N/A

TES INSEANCE IDeuuurrersrnrsreeessenssssesssensssessssssasssssssasssssns sessssensssesssensssesssses s sssesssess s s | |

Obtain from the IONA® Traceability Worksheet.

Control Sample ConfiEUration PACk ID.....c... essmescssssmessseessssssssmsssmemsesssssssessemssssasssnens |PMH-CSC-0006RY |
Piease see the Saftware Configuration Sheet supplied with the IONA® Library Preparation Kit.

IONA CONFIGUFALION PACK ID..c0uuurerseeenseessseessseesssmssssssssmsssssssssssssensssssssssnsessssssssssesnssssssses [PMH-ICP-141701RY |
Please see the Softwore Configuration Sheet supplied with the IONA® Library Preparation Kit.

Calculated Entry Validation COde.........cuieiimisssisisssssmssnssssssssrssssssssssssssssssns |#ﬂ_.’A

Please enter code on the ‘Create Repart’ page in the IONA® Software.
Nate: Cantains only characters A-Z and 8-3.




~ >
Ket q u a [PHIEU KET QUA SANG LQC TRUGC SINH KHONG XAM LAN

T dém: HILA TH] HUING csisxs: x1rr-1s-10a1) Nypdy simk:  19EY

¥a chi: Judin Tan Binh - TPHTM fm thoar: 0975445 4469
N g Bf=ih nhin by dém (rigni ik Mk

Chan diadn: 56 thai: 1

Npdy, gior LA ORD52019 0805 ANpdy mhde: 02052019 Logd mdu: Min Chdt emg: Dt

Thiét bi- TON 55 XL, 1ON Chell MONA Software M3 QT QTAN-DT.NIPTAO]

Plarreg DA ngopt bao (cfDNA) dupe tich mdu v diege too the vidn DNA bing kit IONA Test (CIE-IVD,
phdn: SETWEL) va gidl trink te bding Chip 540 trén hi thomg [ON CheF10X 35 XL by déog. Ti 1@

ciDNA thai vi nguy or léch bbi nhidm siic the coa thei &g tioh hing I0ONA Softwars (BS EN
S2304, CEIVD) ket hpp wid DN AFolder (Patent US 2006002675541}

K& qud: PHAN TICH IONA [cE-1vD)
Ti i ef™NA thai: 13% {tifu chrodn > 1,00 Kk tra ch:':l:'.m&: (351
Lisch bdd Npuy oo ndn Dilém ngay co Bt qui
Trsamy 21 T 1T <1 10, Wgoy cothap
Trsomy 18 1:574 = 1 : 1,000,000 Mgay oo thap
Tromomy 13 1: 1802 < 1o 1,000,000 Mgay oo thap:

Liki chi:  ® Dy 14 mét nghiém sing lpc i lugng ohigm sic thé cia thei, KHONG o6 050 | 33 ckay | (5] gh
mpc dich chen dodn, KHOKG phit hifn bat toimg cio mie nhigm sio | T2 | %% | 4w
thé (xfa diogn, dio dogn, chuyén dogn). IR )

® hm tinh gid, dwong tinh gii b the xév 12 do: khdm nhifm sic the orehad [T | 100 | 0%
heodic me, hodic nguyén nhin khdc.
® ki wiFi song thei chi khio sit nhiem sic the 31, 18, 13,
* Nguy o nen 1 ngoy oo theo Combined test (CT) bofc tobi me. Ngoimg nguy or cao ciz 10XA &
= 1150 {-40,67%).
® Két qui ndy chi dp dyng doi vai nghigm phim A8 hin nhr mén
* TLTKE: {1} Papageorghiou AT, =t al (2006} Ukrasoend Ohsteinics Gynecology, 470188153 (1)
Poon LC, e al. (2006} Ultrasound (bstet Gynecol, 47: 1B4-187. (3) Crea F, et al. (20017} Feial
Dmgnosis and Therapy, 42: 218324,
% nghiz  Tham vin v bic sTvé két qui xét nphifm.
Nygwen XN:  CN. Wpuyen Thi Lan Azh
TP.HCM, ngay 10 thing 5 nim 2019
Trirang khoa Wgnri phin tich

T5. B5. Nguyin Khic Hin Hoan Ths.B5. Lé Thi Khinh Linh

In lan ehdr 1: TONDS200T 1743



Nang lwc IONA test

Ty 1€ phat hién | Ty 1€ dwong tinh | Gia tri tién doan

The
IONA® test dwong (PPV)
Trisomy 21 99% 0.03% 99%
Trisomy 18 92% 0.03% 93%
Trisomy 13 100% 0.02% 94%
NST gidi tinh Ty 1¢ chinh xac > 99%

Hiéu qué 1am sang IONA kit trén 20,000 m4u 1am sang
The IONA® test for first-trimester detection of trisomy 21, 18 and 13. Poon LC, Dumidrascu-Diris D, Francisco C, Fantasia I, Nicolaides
KH



MNatera
Panorama™

Sequenom

Materni2l ™

lllumina Verifi

Yourgene
NIPT

False Positive Rate

Trisomy 21
(Down Syndrome)

Trisomy 18
(Edwards Syndrome)

Trisomy |3
(Patau Syndrome)

Monosomy X
(Turner Syndrome)

Sex Chromosome
Trisomies

Female

Male

PPV% (T21,T18,T13,XY)

Mo call rate

>99%
0.X%

96.4%
<0.1%

>99%
0%

92.9%
<0.1%
>99%
>99.9%
0%

>99.9%
0%

91,93,38,50
<1%

99.1%
0.X%

>99.9%
0.4%

91.7%
0.3%

94.4%
0.6%
96.2%
99.1%
0.5%

99.4%
0.9%

99,97,93,NA
<|%

>99.9%
0.2%

97.4%
0.4%

87.5%
0.1%

95%
19
67-1007%
97.6%
0.8%

99.1%
I.1%

45,40,NA,NA
<%

>99%
<0.1%

>98%
<0.1%

80%
<0.1%

91.5%

99%

100%
1%

82----
<|%

>99%
<0.03%

>99.9%
<0.02%

99.9%
<0.02%

>93%
<0.06%

>93%
<0.06%

>99.9%
0%

>99.9%
0%

95,91,83,74
<|%



Pao tao nhan sw

Certificate of Training

the IONAtest

The first IVD product for non-invasive prenatal screening

Training commenced 28 Jan 19 Training completed 31 Jan 19

This is to certify that Dr. L& Thi Khanh Linhof Tl D{i Hospital

has successfully completed the IONA® test workflow training and is awarded this

certificate by Premaitha Health

), premaitha’cal
Date Issued 31 Jan 19

Trained by Melissa Berenger and Dayne Bromley

% L AN

Authorised Trainer Signature
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#ourgene

CERTIFICATE

Yourgene Bioscience Company
certifies that

Dr. Le Thi Khanh Linh

Department of Medical Genetics

Tu Du Hospital
284 Cbng Quynh, Pham Ngﬁ Lao, Hb Chi Minh,
Pham Ngi Ldo Quan 1 H6 Chi Minh, Vietnam

has completed
Yourgene NIPT solution validation
and qualified to offer Yourgene NIPT
as a Laboratory Developed
Screening Test.

The certificate is valid from 2017-Jul-21  Certificate No. PO09 TWS

Han Gl Cho

Instructor: Han-Chiang Chin

Taiwan Office:No.376-5 Fuxing Road,Shu-Lin District New Taipei City 23863 ph+886 22675 8068
Singapore: 16 Raffles Quay, #33-03 Hong Leong Building Singapore 048581

WWW.YOURGENE.COM.TW



Wu diém NIPT thye hién tai BVTD G/FAP

- Xét nghié@m NIPT dau tién trén thé giéi c6 CE-IVD

- Quy trinh kiém soat chat lwgng chat ché
- Noi kiém (run control)
- Phan tich 24 nhiém sac thé bang hai phan mém

- Chuan bij tw dong hoa hoan toan quy trinh






