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IVF and Preimplantation Genetic Testing 
(PGT)

1. In vitro 
Fertilization

2. Embryo 
Biopsy

3. DNA Amp and 
Analysis 4. Report

7-10 cells at 
blastocyst stage (5-7 

days)

Adapted from https://gpclaboratory.com/pgt-a
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CRISPR/Cas9 as a Gene Editing Tool
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Adapted from Turocy et al. 2021
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Target DNA



≈

Adapted from Turocy et al. 2021

CRISPR/Cas9 as a Gene Editing Tool



Ma et al, 2017. Nature



“The critique levelled by Egli et al. offers no new results but instead relies on alternative 

explanations of our results based on pure speculation,” Mitalipov said in a statement.
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SNP Array PGT for Aneuploidy



High-Throughput SNP Array PGT
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CRISPR/Cas9 
system was 
eliminating 

part of or entire 
chromosomes!!





REPRODUCIBILITY!!!





Aneuploidy is the Most Common Genetic 
Abnormality in Humans 
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Franasiak et al. 2014. Fertil Steril

N=15,169

Aneuploidy is the Most Common Genetic 
Cause of Infertility 



Correction of aneuploidy

Polar Body PGT Parental DNA WGS Design guide RNA against one of three 
chromosomes (haplotype/trio based analyses)

Inject 2PN embryos

PGT on biopsies from treated blastocysts/
Embryonic stem cell line derivation

“New Technologies for Diagnosis and Treatment of 
Gynecologic Diseases”



Turocy et al. 2022. BioRxiv



First Report of Aneuploidy Correction in a Human Embryo
Turocy et al. 2022. BioRxiv



ASRM Scientific Congress Awards 2021 



https://www.biorxiv.org/content/10.1101/2022.03.10.483502v1





Possible germline genome editing 
case



Possible germline genome editing 
case



t(21;21) carrier sperm 
analyses



Chromosome 21 removal in the 
preimplantation embryo
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Alex Robles, MD  
ASRM 2022

Timing of 
CRISPR/Cas9 

activity
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The Future of IVF, Genome Editing, and  
Preimplantation Genetics:
Curing Disease before Pregnancy

Whole genome sequencing and germline 
editing to prevent Monogenic, Polygenic, 
and Aneuploidy Disorders

-Nathan Treff
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