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Analise genética embrionaria
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Diagnostico Genético Pré-Implantacional

Retirada de uma ou duas células de um pre-embriéao
no dia +3 (4 - 8 células) / 5 células do dia +5 (120 células)
durante seu desenvolvimento laboratorial para analise genética
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Diagnostico Genético Pré-Implantacional

 Aberracdoes cromossdmicas numeéricas: PGT-A

 Aberracoes cromossOmicas estruturais: PGT-SR

e Alteracoes monogénicas (single genes defects): PGT-M

 Human leukocyte antigen (antigeno de histocompatibilidade): HLA
* Alteracoes poligénicas: PGT-P

-—
® > FERTILITY



Diagnostico Genético Pré-Implantacional

« arrayCGH (comparative genome hybridization),
« arraySNP (single nucleotide polymorphism),
 (PCR (real-time quantitative polymerase-chain-reaction)

* NGS (next-generation sequency)

Sequencing, Alignment, and
Chr Specific Read Counts
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Diagnostico Genético Pré-Implantacional

Advanced maternal age

P
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Repeated implatation
failure
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o

chrrent preganacy loss

Severe male factor
infertility

Sex selection:
ethics and law
concerns
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Diagnostico Genético Pré-Implantacional

_ v" Recessive autossomy
Monogenic v Dominant autossomic
defects v’ Sexual chromossomes deseases

v’ Traslocations
v" Deletions
v’ Invertions
v’ Duplications

Structural
chromosome
abnormalities
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v" Immune incompatibility
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Diagnostico Genético Pré-Implantacional

v' CF, B-Thl, sickle-cell anemia, spinal
Autosomal muscular atrophy (SMA), retinites pigmentosa
recessive

v" Myotonic dystrophy |, Huntington
Autosomal

dominat
Specific X-
linked v'FRAXA, Duchene, Becker, Haemophilia
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‘ Routine Gonadotropin Stimulation and Follicular Aspiration | 60

y

Routine Care

O Oocyte recovery, ICSI,
8 QO  conerecowen
routine culture, and
000 '

selection of the two best

wYe |

Randomized Intervention

(6,
o
]

40

embryos for transfer

One of two embryos randomly

O
selected for biopsy and the 7 P
@ other as control, 10 9 rek?twe Equivalent
reduction -

Sustained Implantation Rate (%)
w
o

Control Biopsy Biopsy saved for future analysis

v 0

Transfer Cleavage Blastocyst

Transfer of both embryos . .
@ @ prior to any analysis of the Developmental Stage at Time of Biopsy
biopsy specimen

B Non-Biopsied Control M Biopsied

! Implantation rates following a randomized paired analysis of the
If implantation occurs, maternal serum sampling effects of cleavage- and blastocyst-stage biopsies on embryo
for DNA Fingerprinting to identify which embryo implanted reproductive potential. Sustained implantation and delivery of the

biopsied embryo were significantly reduced compared with its
control sibling when biopsy was performed on day 3 at the
cleavage stage (McNemar chi-square: P<.03). A similar paired

Study design to assess the impact of biopsy at the deavage stage (day
3) on embryonic reproductive potential. The randomized paired
experimental design allowed each patient to serve as her own

control. An equivalent methodology was used to determine if analysis demonstrated that the developmental potential of embryos
trophectoderm biopsy at the blastocyst stage affected embryonic undergoing trophectoderm biopsy at the blastocyst stage was
potential. ICSI = intracytoplasmic sperm injection. equivalent to the nonbiopsied control siblings.

Scott. Cleavage-stage biopsy is harmful. Fertil Steril 2013. Scott. Cleavage-stage biopsy is harmful. Fertil Steril 2013.
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Human Reproduction Open, Vol.00, No.0, pp. 1-10, 2021
doi:10.1093/hropen/hoab024

human
reproduction
open

ESHRE PGT Consortium data
collection XIX-XX: PGT analyses
from 2016 to 20177
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Fertility 2021
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MEDICAL GROUP

Embridces sem bidpsia

Embrides com bidpsia

n° ciclos transf bit::l?l":iicu tx gest clinica tx aborto  |tx implantagdo|n’ ciclos fransf bit::l?i‘ra':i‘ca tx gest clinica tx aborto  |tx implantagdo
2021 425 49,2 44 11,2 30,1 224 56,3 50 13.4 43,2
68 52,9 48,5 6,1 32,2 8 37.5 37.5 0.0 30.0
idade 153 56,2 52,9 111 352 57 56,1 47,4 7.4 40,0
132 49,2 43,9 13.8 29,2 88 58,0 54,5 12,5 46,4
72 30,6 20,8 13.3 16,7 71 56,3 47,9 20,6 43,0

Tx de gestagao clinica /ciclo transf (%)

u SEM biopsia  m COM biopsia

2021 idade<30 idade 31 a
anos 35 anos
FERTILITY

54,5

idade 36 a
39 anos

idade > 40

anos

2021

Tx de implantagdo (%)

m SEM biopsia = COM biopsia

idade <30
anos

idade 31 a
35 anos

46,4

idade 36 a
39 anos

idade = 40
anos



SAI.DE epiTora A Abril

premiosaude@abril.com_br

» Finalistas

Saude Mental e Emocional

Saude e Atividade Fisica

Saude Bucal

Saude e Nutrigéo

Saude e Prevencao ]

Saude da Crianca

Instituicéo do Ano
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Diagndstico pré-implantacional para Beta-talassemia combinado com compatibilidade HLA: nascimento do
primeiro "irmao salvador” apds sele¢éio embrionaria no Brasil

Autores: Ciro Dresch Martinhago e Edson Borges Junior

Instituicdes: Chromosome Medicina Genomica e Fertility - Centro de Fertilizaco Assistida
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JBRA Assisted Reproduction 2019;23(2):99-105 0 =
doi: 10.5935/1518-0557.20180076 Or|g|na| art|C|e

Preimplantation genetic testing for monogenic diseases: a Brazilian
IVF centre experience

Bianca Ferrarini Zanetti'?, Daniela Paes de Almeida Ferreira Braga!, Matheus de Castro Azevedo!, Amanda
Souza Setti'?, Rita Cassia Savio Figueira!, Assumpto Iaconelli Jr.}2, Edson Borges Jr.12

Fertility - Medical Group, Sao Paulo, SP - Brazil
’Instituto Sapientiae - Centro de Estudos e Pesquisa em Reprodugdo Humana Assistida, Sao Paulo, SP - Brazil

@l PGD
40- _ 3 HLA-PGD
30+ i
20-
10+
0 L

© @ L 2 & ¢ & L& & 2 L2 L 2 Q 2 2 2 N
&" o\ O 09\ o@ & e,g 2 o& o‘(\ b"\ 48@ e?\ z(’ q,c’\ q}“\ OQ'Q -@'P c,@\ o‘o &
S & FFFF TS K CHF T LSS
OIS IO A AP NP
N N S PN P S I S S gl e F® ¥ & < o
& &V @ & & &MY F & & o & & «
S & & é\o $°e ¥ & & & R N Q\o & \‘\o\
(J < A & P & & O R o <. 8
v O \g& > O 9
& & )



Diagnostico Genético Pré-Implantacional

w.nature.comfscientificreports

SCIENTIFIC

REPORTS

namreresearch

% 2020: PGT-P: Hypothyroidism, (Resistant)

OPEN" Genomic Prediction of 16 Complex _ _

Disease Risks Including Heart Hypertension, Type 1 and 2 Diabetes, Breast
Attack, Diabetes, Breast and Cancer, Prostate Cancer, Testicular Cancer,
Prostate Cancer
Gallstones, Glaucoma, Gout, Atrial

Fibrillation, High Cholesterol, Asthma, Basal
Cell Carcinoma, Malignant Melanoma, Heart

Attack, Schizophrenia, Autism.
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Genetic Disease Prevalence
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BIOPSY METHODS

Preimplantation development »

Polar bodies Blastomere Trophectoderm

Pronuclei
S , aw Traditional cell-biopsy
= & methods
ICM

Pronuclear stage Cleavage stage Blastocyst stage

_ P Minimally/non-invasive
1 \ ® ') ) y

approaches

‘Blastocentesis’ Spent embryo culture media
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Oocyte ICSI D5-D6 Culture Medium
Blastocyst Collection

%j 7 i esu
- % % o T w R:portiI:\g

NICS™ Sample Next Generation
Preparation Sequencing
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Resultado Geral da validacao NiPGTA

Concordancia clinica

NICS Yikon (lon + lllumina) NICS Reproseq PGS PGT-A

vs. PGT-A vs. Embrido vs. PGT-A vs. Embridao vs. Embriao
TOTAL 20

CONCORDANTE 30/59 11/15’ 18/2 69% 13/1 (31% 15/2
DISCORDANTE 21/51 (4 4/15 8/26( 3/16( 5/20 (I5%

Falha de amplificagao . . . . )
(DISCORDANTE) 2/51 (4%) 0/15 (0%) 4/26 (15%) 1/16 (6%) 0/20 (0%)

Obs: para os calculos de concordancia foram excluidos os casos testados com protocolo alternativo de WGA.

Sdo necessarios mais estudos para ampliar essa taxa de concordancia e trazer confiabilidade para o teste
nao invasivo com resultados robustos em taxas semelhantes ao diagndstico de PGTA.

Espera-se encontrar taxas de concordancia de no minimo 90% para levar o teste para diagndstico.
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® Non-invasive approaches to distinguish between euploid and aneuploid embryos: ni-AI-PGT-A
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, . 70% precision
> Reprod Biomed Online. 20:
Embryo Ranking Intelligent Classification Algorithm
(ERICA) artificial mtelhgence clinical assistant
predu> Reprod Gen 38(7):1655-1663 1007/510815-021
“ End-to-end deep learning for recognition o
P & & 65% precision
status using P-203 Applying artificial intelligence 101 proway
Chun-l Lee ? 2 n-R in cnant o o
e ' 22,3 prediction: The concentration of IL-ginenant - 45 precision
e ' culture medium, blastocyst morpholo
P SETERY e, ) . " e
and embryo morphokinetics as variat Machine learning for pred*;+~- ~£ ~-=t-23--2- = 49 50, precision
consideration human embryos: in searcl NP ) iy
B Aparicio Ruiz, L Bori, E Paya, M A Valera, A Quifionero, F Domin mOde] and predictive feat' An a[tlflClal lntelllgence model (euplOld predlCtlon
Human Reproduction, Volume 36, Issue Supplement_1, July 202 ) algOIithm) can Pl'ediCt embl’yo plOidy status based on

et e e S e time=lapse data

Bo Huang ', Wei Tan '
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20.20%

B

35.13%

39.09%

49.57%

]

Figure 2: Distribution of the percentage of euploid embryos into the KIDScore D 5 categories,
Q1 £3.9, Q2, between 4 and 5.6, Q3 between 5.7 and 7.5, and Q4 =27.6
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Figure 3: The distribution of the chance of being euploid according with the KIDScore D 5 category: Q1 3.9, Q2
between 4 and 5.6, Q3 between 5.7 and 7.5, and Q4 =7.6. azb#c#dze.
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Obrigado!

Dr. Edson Borges Jr.
wwwiertility.combr
E-mail: edson@fertility.combr
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