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PGT , Avicenna experience

» Preimplantation genetic testing-monogenic (PGT-M): L —

- PGT-M and PGT-A
» 31 families l‘ b

2%
PGT-A Rec Ab
12%

» Preimplantation genetic testing-structural rearrangements (PGT-SR);
» 24 couples with abnormal karyotype

» Preimplantation genetic testing-aneuploidy (PGT-A):
» Infertility or repeated implantation failure: 47
» Recurrent abortion: 14

PGT-ARIF
40%

e

» PGT-M and PGT-A: 2
» PGD-PGS-NGS (Leber congenital amaurosis): 1
» PGD-PGS-NGS (Meckel-Gruber syndrome): 1




PGT-A
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Average maternal age (Y) Euploid embryos (%) Implantation rate (%)

I Total PGT-A 32.7 39 42.8
& PGT-A RIF 33.9 37.9 45.7
BAPGT-A Rec. Ab 30.6 41.6 35.7
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Examples




Family 1

46,XX [ 46,XY




Recurrent Miscarriages
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E2 and E5
No aneuploidy







PGS-NGS

Embryo . Sex
D PGD-NGS Findings Chromosomes Pregnancy
Complex Chromosomal
E1 P ! XX :
Abnormality
E2 No Aneuploidy Detected XY
Complex Chromosomal
E3 _ XX -
Abnormality
E4 Trisomy 21 XY -
E5 No Aneuploidy Detected XX




E2 was transferred (single
embryo transfer)

Detailed anomaly scan: No
anomaly

Outcome: Live Birth




Family 2

46,XX [ 46,XY




Recurrent Miscarriages
O




Eland E2
No aneuploidy




E3 and E4
No aneuploid




ES5

Complex
Chromosomal
Abnormalities




PGS-NGS

Embryo ... Sex
D PGD-NGS Findings Chromosomes Pregnancy
E1 No Aneuploidy Detected XY
E2 No Aneuploidy Detected XY - eI
E3 No Aneuploidy Detected XY
E4 @oidy D@ XY .
£s Complex Chromosomal
Abnormality




Preimplantation Genetic Screening Using Next Generation Sequencing

Final Report )

Family ID: 207216 Reporting Date: 1397.06.21
Reason for Referral: Repeated Implantation Failure
s 53 U1 Ul
Ayt y ey
S5 o 3015 2 G e e 3 NGS S5 il S 5 ke i
Embryo ID PGS-NGS Findings Sex Chromosomes
El No Ancuploidy Detected XY
B2 No Aneuploidy Detected XY
B No Aneuploidy Detested XY
4 No Ancuploidy Detected XY
E5 Complex Chromosomal Abnormality s

*Sex chromosomes status could not be evaluated
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E1 and E3 were transferred

Outcome: Live Birth




Family 4

46,XX [ 46,XY




Repeated implantation failure
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NGS Analysis
Aneuploidy
Workflow

E1l
No Aneuploidy




NGS Analysis
Aneuploidy
Workflow

E2
Trisomy 9




NGS Analysis
Aneuploidy
Workflow

E3
Trisomy 5




NGS Analysis
Aneuploidy
Workflow

E4
Monosomy 3




PGS-NGS

Embryo ID PGS-NGS Findings

E1 No Aneuploidy Detected XX
E2 Trisomy 9 XX
XX

E3 Trisomy 5

E4 Monosomy 3




E1 was transferred (single
embryo transfer)

Outcome: Live Birth




Family 5

46,XX [ 46,XY




Repeated implantation failure
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NGS Analysis
Aneuploidy
Workflow

E1l
No Aneuploidy




NGS Analysis
Aneuploidy
Workflow

E2
No Aneuploidy




PGS-NGS

PGS-NGS Findings | Sex Chromosomes | Pregnancy

No Aneuploidy

&l Detected

XX

No Aneuploidy Not

= Detected S Transferred




E1 was transferred
(single embryo
transfer)

Outcome: Live birth




Family 6

46,XX [ 46,XY




Repeated implantation failure
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NGS Analysis
Aneuploidy
Workflow

E1l
No Aneuploidy

e it e B g 54 N S 8 il b £t
i s 4 i e Tl
_ SPpdaaidl

¥’ Doant ‘
eIV _%
Non ConBdemt CNVe Yoo Neco
Chr KONV Cytobiand &H;‘__mai Fizal Resalt
:
i —
|
" o | ow Cyivbant L ,‘w,m! Spa—
e Th Y Ftn"*‘(
O Y ] Vi
| Ne ans :.{7[ 7
‘/-

e

L Fimal State:

ALy ﬂ; 1A

mmsﬁﬂnmw.&-’ e
'

gl e ] f
e b it

-




NGS Analysis
Aneuploidy
Workflow

E2
No Aneuploidy




NGS Analysis
Aneuploidy
Workflow

E3
Monosomy 15




NGS Analysis
Aneuploidy
Workflow

E4
No Aneuploidy




NGS Analysis
Aneuploidy
Workflow

E5
Suspicious to

Monosomy 22




NGS Analysis
Aneuploidy
Workflow

E6
No Aneuploidy




NGS Analysis
Aneuploidy
Workflow

E7
Suspicious to
Trisomy 5
and

Trisomy 13




PGS-NGS

E2

E3
E4
E5
E6

E7

No Aneuploidy Detected
No Aneuploidy Detected

Monosomy 15
No Aneuploidy Detected
Suspicious to Monosomy 22

No Aneuploidy Detected

Suspicious to Trisomy 5
Suspicious to Trisomy 13

XX

XX
XX
XX
XY

Transferred

Not Transferred

Not Transferred




Final Report

e 553 U ol
Aoty sia
Embryvo 1D PGS-NGS Findings Sex Chromosomes
El No Ancuploidy Detected XX
B2 No Aneuploidy Detected XX
[ E3 Monosomy 15 XX
| = No Aneuploidy Detected XX
ES Suspicious 1o Monosomy 27" XX
6 No Aneuploidy Detected xx |
o Suspicious to Trisomy 2 * 1
Suspicious 1o Trisomy 13

*Sex chromosomes status could not be evaluated

Genetic counseling is recommended.
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E1 and E2 were
transferred

Outcome: live birth




Family 7

46,XX [ 46,XY




Repeated implantation failure
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NGS Analysis
Aneuploidy
Workflow

E1l
No Aneuploidy




NGS Analysis
Aneuploidy
Workflow

E2
Trisomy 21




NGS Analysis
Aneuploidy
Workflow

E3 and E4
No Aneuploidy




PGS-NGS

Embryo ID PGS-NGS Findings

E1 No Aneuploidy Detected XX
E2 Trisomy 21 XX
E3 No Aneuploidy Detected XX

E4 No Aneuploidy Detected XX




E1 was transferred
(single embryo
transfer)

Outcome: Live birth




Family 8

46,XX [ 46,XY




Repeated implantation failure
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NGS Analysis
Aneuploidy
Workflow

E3 and E4 |
No Aneuploidy




PGS-NGS

Embryo ID PGS-NGS Findings

E1 No Aneuploidy Detected XX
E2 No Aneuploidy Detected XY
E3 No Aneuploidy Detected XX

E4 No Aneuploidy Detected XX




E1 was transferred
(single embryo
transfer)

Outcome: Live birth




Maternal factors?







Recurrent Miscarriages ] 0
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Single-cell WGA
using MDA
technique
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Preimplantation Genetic Screening Using Next Generation Sequencing
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PGS-NGS

Embryo Sex

D PGD-NGS Findings Chromosomes Pregnancy

E1 No Aneuploidy Detected XX

Complex Chromosomal
E2 ; , XY
Abnormality
Complex Chromosomal
E3 ; ! XY
Abnormality
E4 Monosomy 5 XY

Complex Chromosomal

& Abnormality o
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Final Report
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Reporting Date: 1396,06.21
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Rmbrye 10 PGS-NGS Findings Sex Chromosames

El No Aneuploidy Detected XX
E2 Camplex Chromosomal Abnormality XY
B Complex Chromosomal Abnormality XY
& Monosomy 5 XY
ES Complex Chromosomal Abaormality XY
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Surrogacy

Embryo Transfer:
Khordad 96, June 2017
Birth Date:

Aban 97

Outcome: Live birth (3
years old)
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Preimplantation Genetic Diagnosis of Chromosomal Abnormaliti

(PGS-NGS)

Using Next Generation Sequencing
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Day 5 versus day 3 embryo biopsy for
preimplantation genetic testing




Studied sample set

» Studied couples: 11
» Normal karyotype: 6 couples
» Balanced Chr. Abnormality: 5 couples

» Total number of embryos: 55
» Day 3: 55
» Day 5: 53

» PGT:
» PGT-A: 26 embryos
» PGT-SR: 29 embryos




Day 3 versus day 5

LN
1

m Euploid
m Aneuploid
® Inconclusive

26
20
Day 5

Number of embryos
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Day 3 versus day 5

/ m Day 3
. 5.40% / m Day 5
oo | — oo

74.50%
An i
euploid 52.00%
Inconclusive 20.00%
8.00%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
Embryos (%)

70.00% 80.00%




PGT-A
Couples with normal karyotype

20 ® Euploid

18 m Aneuploid

® Inconclusive

-_ - -
N N o

Number of embryos




PGT-A
couples with normal karyotype

. 11.50%
Euploid
, 69.
Aneuploid
26.10%
_ 19.20%
Inconclusive
8.60%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00%
Embryos (%)

60.00%




PGT-SR
Couples with abnormal karyotype

25 m Euploid/no unbalanced ab.
m Unbalanced ab/aneuploid
® Inconclusive
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PGT-SR
Couples with abnormal karyotype

0.00%

No unbalanced ab/Euploid

Unbalanced ab/Aneuploid

. 20.60%
Inconclusive
16.60%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
Embryos (%)

66.60%




Day 3 versus day 5 results

36.60%

63.40%

m Compatible result
= [ncompatibl




Examples




Family 1

46,XX [ 46,XY




Repeated implantation failure

O

Joirt Disability

A5, Ky 10
IUF and PGD Infertility 5 %
8 Egg
4 Embrya Mo ET
2 Day
Frermature
Freterm delivery

Types of dizeases = Jaoint Disability




B Fetus No.
y G o 350 e 50,00 ol 9 i b 36 0 L4
et i e S |

SRR . ... o o O
Preimplantation Genetic Screening Using Next Generation Sequencing.
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Day-3:
Complex
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No aneuploidy

Deseription

2
i
£2
£
£

A

[ Final Status: W) dop |




Fetus No. :
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ES

Day-3:
Complex
chromosomal
abnormality

Day-5:
Trisomy 6




PGS-NGS

\

Embryo

Sex

E9

No Aneuploidy Detected

Monosomy 11

No Aneuploidy Detected

D PGD-NGS Findings Chromosomes Pregnancy
1 Complex Chrom.osomal -
Abnormality

E2 | NoAneuploidy Detected XY No

E3 Monosomy 22 XX

E4 | No Aneuploidy Detected XX

ES Trisomy 6 XX

No Aneuploidy Detected

Transferred

Not transferred
yet




Final
Report

Day-5

(blastocyst)

ke 52 gl s
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S g oYl g g e s o Dy 02 a9l NGS S0 Lot plad PGS )18 ey ey

: Embryo 1D | PGS-NGS Findings Sex Chromosomes
El Complex chromosonsal Aboormality XX
Bl No Ancuploidy Detected | XY
[R) Maonasomy 22 XX
E4 No Ancuploidy Detected XX
ES Trisomy 6 XX
F6 No Ancuploidy Detected Xy
E7 Ancuploidy XY
£y No Aneuploidy Detected XY
E9 Manasomy 11 XY
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Day-3 Biopsy
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Embryo ID PGS-NGS Findings Sex Chromosomes

El Complex Chromosomal Abnormality XX

E2 Complex Chromosomal Abnormality XY

B3 Complex Chromosomal Abnormality XX

B4 Complex Chromosomal Abnarmality

ES Complex Chromosomal Abnormality

/ ; ) JUl 6 g
) G LS s 5

22644754, 50 23519 (ki BT Ik Sy Mot S s ey e




E6 and E7 were transferred

Outcome: Live Birth




Repeated implantation failure
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PGD-NGS

Embryo ID

E1

E2

E3

E4

E5

E6

E7

PGS-NGS Findings
Blastocyst Biopsy

Not Investigation

Not Investigation

No Aneuploidy
Detected

Not Investigation

Not Investigation

No Aneuploidy
Detected

No Aneuploidy
Detected

PGS-NGS Findings

Day-3/ Day-4
biopsy

Complex
Chromosomal
Abnormality

Not Investigation

Complex
Chromosomal
Abnormality

Complex
Chromosomal
Abnormality

Complex
Chromosomal
Abnormality

Complex
Chromosomal
Abnormality

Not Investigation

Sex
Chromosom

e

XX

XX

XY

XX

XX

XY

XX

Pregnancy

Not
Transferred
Yet

Not
Transferred
Yet



El and E2:
Complex
chromosomal
Abnormality
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E3

Day-3:
Complex
chromosomal
abnormality

Day-5:
No aneuploidy
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Preimplantation Genetic Screening Using Next Generation Sequencing
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Preimplantation Genetic Screening Using Next Generation Sequencing

(PGS-NGS)
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Preimplantation Genetic Screening Using Next Generation Sequencing
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R e p O rt Embryo ID PGS-NGS Findings Sex Chromosomes
El Complex Chromasamal Aboormality XX
Complex Chromosomal Absormality XX
Embryo ID PGS-NGS Findings Sex Chromosomes B4 Complex Chromasamal Aboormality XX
El Complex chromosomal Abnormality XX ES Complex Chromasomal Absormality XX
E2 | Complex chromosomal Abn;mllil) XX = E6 Complex Chromasomal Abnormality XX
£3 No Ancuploidy Detected XY
E4 Complex chromosomal Abnormality XX
E5 | Complex chromosomal Abnormality XX
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E3 was transferred (single
embryo transfer)

Outcome: Live Birth




ID: Bah 46,XY

PGS-NGS Findings |PGS-NGS Findings Sex
Blastocyst Biopsy |Day-3/Day-4 Biopsy Chromosomes

E4 No aneuploidy Complex Chromosomal Abnormality

E8 No aneuploidy Complex Chromosomal Abnormality

E9 No aneuploidy Complex Chromosomal Abnormality




ID: Asg 46,XY

PGS-NGS Findings |PGS-NGS Findings Sex
Blastocyst Biopsy |Day-3/Day-4 Biopsy Chromosomes

E3 No aneuploidy Complex Chromosomal Abnormality

E6 No aneuploidy Complex Chromosomal Abnormality

E7 No aneuploidy Complex Chromosomal Abnormality




ID: Far

Embryo ID

E3

E5

E6

E7

E8
E9

E10

E11

46,XY

PGS-NGS Findings
Blastocyst Biopsy

Trisomy 1, 5, 11, 12, 14, 15
Monosomy 3

Complex Chromosomal
Abnormalities

Trisomy 3, 8, 9
Monosomy 12

No Aneuploidy
No structural abnormality

No blastocyst
Monosomy 2, 5, 7, 13, 14, 15, 18

Structural abnormality
Partial trisomy 3q
Partial monosomy 20p

Structural abnormality
Partial trisomy 3q
Partial monosomy 20p

46,XX,(3:20)(q13.3;p12)

PGS-NGS Findings
Day-3/Day-4 Biopsy

Complex Chromosomal Abnormalities

Complex Chromosomal Abnormalities

Complex Chromosomal Abnormalities

Complex Chromosomal Abnormalities
Triple X

Complex Chromosomal Abnormalities

Complex Chromosomal Abnormalities

Complex Chromosomal Abnormalities

Complex Chromosomal Abnormalities

e

Sex Chromosomes



ID: Ari  46,XY 46,XX,1(6:10)(25;022)

PGS-NGS Findings PGS-NGS Findings

Blastocyst Biopsy Day-3/Day-4 Biopsy Sex Chromosomes

Embryo ID

E1 Monosomy 1, 2 Complex Chromosomal XY
Abnormality

E2 Trisomy 16 Complex Chromosomal XY
Abnormality

E3 No aneuploidy Complex Chromosomal XY
No structural abnormality = Abnormality

E4 No aneuploidy Complex Chromosomal XX
Partial trisomy 10q Abnormality




ID: Jaf  46,XY,t(9;14)(q21.2;q13) 46,X

PGS-NGS Findings PGS-NGS Findings Sex

Embryo ID Blastocyst Biopsy Day-3/Day-4 Biopsy Chromosomes

E1 Partial trisomy 14q Complex Chromosomal Abnormality
Partial monosomy 9q

E2 Complex chromosomal Complex Chromosomal Abnormality
abnormalities

E3 Partial trisomy 14q Complex Chromosomal Abnormality
Partial monosomy 9q

E4 Complex chromosomal Complex Chromosomal Abnormality
abnormalities

P



Thank you all!




