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Couples/individuals with a risk of transmi�ng gene�c disease(s) to their offspring 

Most, if not all, of us carry or inherit abnormal genes. This is why it is not advisable to have a 
child with our siblings, our cousins, and even our rela�ves, for fear of those genes coming 
together to give rise to recurrent miscarriages or an abnormal child. To butress this point, there 
are several communi�es around the world with high rates of consanguineous marriages with 
associated increased risk of children being born with gene�c disorders and birth defects. In 
addi�on, single-gene disorders usually show a patern of inheritance within a family, race, and 
ethnicity for specific gene�c diseases, such as cys�c fibrosis, spinal muscular atrophy, Fragile X, 
Sickle Cell disease, and Thalassemia.  

For several years, scien�sts could only assess chromosomes through the microscope, coun�ng 
the presence of more than two chromosomes and the absence or breakage of chromosomes 
within the 46 chromosomes present in the nucleus of cells in living organisms including humans. 
The 46 chromosomes in humans are made up 23 pairs from the father and mother. Twenty of 
these pairs are called autosomes and are numbered 1 through 22. The remaining pair is the sex 
chromosomes designated as XX for a normal female and XY for a normal male. Within the 
chromosome are DNA (deoxyribonucleic acid) that are the primary cons�tuent of genes, which 
are segments of DNA that provide instruc�ons for making specific proteins or RNA 
molecules. These genes harbor instruc�ons (termed gene�c codes) that determine our 
characteris�cs, including physical traits, behavior, and disease inheritance.  Errors in DNA or 
gene�c codes can be inherited, but can also occur de novo (new or sporadic that are not 
inherited) and are called muta�ons. Also within the cytoplasm of the cells are small membrane-
bound structures called mitochondria, termed the “powerhouses” of the cell because they are 
used by the cell to generate energy.  

Muta�on within single gene in the autosome can cause disease either solely or requires two 
autosomes to cause the disease or if the mutated gene is in the sex chromosome. When only 
one mutated autosome causes a disease, the disease is referred to as a dominant muta�on. If 
both of the autosomes must have the muta�on to causer a disease, it is referred to as a 
recessive muta�on. Alterna�vely, the disease-causing gene may be located on a sex 
chromosome, and then it is referred to as a sex-linked disease or x-linked disorder.  

In a dominant muta�on, one of the paired chromosomes of the parent has the muta�on and 
that parent is affected with the disease. If chromosome with the mutated gene is the one 



passed on to the embryo, the embryo will develop into a child with the affected gene�c disease. 
In other words, their child, daughter or son, will have 1 in 2 chance (a 50% chance) of receiving 
the gene muta�on and being affected by the disease. Examples of inherited autosomal 
dominant muta�on causing diseases are Marfan syndrome, Hun�ngton's disease, polycys�c 
kidney disease, Hun�ngton’s Disease and Myotonic Dystrophy.  

For recessive muta�on when only one of two autosomes have the muta�on, this a designated a 
carrier and such individuals usually does not experience the disorder. In a recessive disease 
either the father or mother needs to have the muta�on on both of the paired chromosomes to 
have the disease. This requirement is a higher hurdle to clear than in the case of a dominant 
muta�on where only one parent has the muta�on. For a recessive disease in an offspring, both 
parents carry the same muta�on (i.e., carriers of a recessive disorder) and they have a 25% (1 in 
4 chance) chance of having an affected child with two muta�on copies, one from each parent. 
There is another 25% (1 in 4 chance) chance of having a child free of the disorder because the 
child received the muta�on free chromosomes from both parents. The remaining 50% (1 in 2 
chance) of children will be unaffected carriers of the muta�on like each parent. Recessive 
muta�ons are notorious for being able to be carried through many genera�ons unno�ced 
because no one is outwardly affected. Then, when a carrier mates with another carrier, the 
disease shows up examples are albinism, cys�c fibrosis, spinal muscular atrophy, Fragile X, Sickle 
Cell disease, and Thalassemia. Some of these disease en��es are common across all ethnici�es. 
For example, Cys�c Fibrosis is the most, as about 1 in 28 people of Caucasian or European 
ancestry are carriers. Among families of Ashkenazi Jewish ancestry, who comprise about 80% of 
the Jewish popula�on in the United States, there is a 1 in 4 chance of a person being a carrier of 
at least 1 of the 16 most common muta�ons causing disease. This phenomenon is primarily due 
to a so called "founder effect" where a small founding popula�on passed down specific gene�c 
varia�ons. Examples of increased carrier frequencies are Gaucher disease, Tay-Sachs disease, 
and Canavan disease. Similarly, individuals from the Mediterranean coast, Pacific Rim of Asia 
and Africa carry muta�ons that impair the ability of hemoglobin in our red blood cells to carry 
oxygen causing Thalassemia and Sickle Cell diseases. 

Muta�ons on the sex chromosomes are called X-linked muta�ons act like a recessive gene in 
females because they have two X chromosome, the other being unaffected and hence 
protec�ve. However, in males with one X chromosome hence muta�ons in their X chromosome 
will act as a dominant gene. Their Y-chromosome is different than the X-chromosome and does 
not match up gene to gene as would be the case were there to be a second X-chromosome as in 
females. Therefore, if a mother is a carrier of an X-linked muta�on, her son has a 50% chance of 
receiving the gene muta�on and being affected. Examples are diseases such as hemophilia, 
Fragile X syndrome and Duchene Muscular Dystrophy. Having an extra X chromosome is not 
protec�ve in males. Men with an extra X chromosome have Klinefelter syndrome (KS), a gene�c 



disorder can lead to various physical, developmental, and health-related issues. Similarly, an 
extra X chromosome in females termed trisomy X, also known as Triple X Syndrome or 47,XXX, 
which occurs in about 1 in 1,000 females. Most individuals with Trisomy X have mild or no 
symptoms, some may experience reduced cogni�ve func�on, learning disabili�es, and poten�al 
social and emo�onal challenges   

At MFS, we recommend that all our female pa�ents have gene�c screening that would reflex to 
tes�ng the male partner to exclude the inheritance of muta�ons that their spouse inherited.  

At MFS, we also offer pa�ents Preimplanta�on Gene�c Tes�ng (PGT). It helps in the 
iden�fica�on and selec�on of embryos with the correct amount of gene�c material, preven�ng 
poten�al miscarriages and the birth of children with congenital anomalies. It also aids in 
selec�on of a single healthy embryo for transfer, thereby decreasing the risk of mul�ple births. 

There are now four types of PGT. In PGT. embryos created from an in vitro fer�liza�on 
(IVF) cycle can be gene�cally tested before being implanted in a woman’s uterus. Note that 
numerous studies show a significant propor�on of aneuploid embryos are capable of achieving 
the highest morphology score and there is no clear dis�nc�on made between chromosomally 
normal and abnormal embryos by morphology assessment alone. The process involves taking a 
few cells from the trophectoderm (cells from the shell that coats the embryo (baby) before it is 
hatched and that is des�ned to form the placenta. There are now several pla�orms available for 
tes�ng the cells obtained by trophectoderm biopsy. These pla�orms include fluorescence in situ 
hybridiza�on (FISH), quan�ta�ve PCR (qPCR), array compara�ve genomic hybridiza�on (aCGH), 
single-nucleo�de polymorphism (SNP) arrays, and next-genera�on sequencing (NGS). At MFS 
we used NGS for PGT.  

1. PGT-A – Used to screen for aneuploidies 
PGT-A has pla�orms to examine all 24 types of chromosomes in cells obtained from 
biopsy of the blastocysts.  

2. PGT-M - (Monogenic/Single-gene) tests. Both single gene muta�ons (PGD) and the en�re 
DNA complement (PGS/CCS) can be analyzed a�er embryo trophectoderm biopsy. PGT-
M can be used for all monogenic diseases whose responsible gene is known. Specific 
indica�ons for PGT-M involve X-linked disorders (e.g., Duchenne muscular dystrophy), Y-
linked disorders, autosomal dominant disorders (e.g., Hun�ngton disease), autosomal 
recessive disorders (e.g., cys�c fibrosis), mitochondrial disorders, and some severe 
disorders with high gene�c predisposi�on (e.g., hereditary breast and ovarian cancer). 
PGT-M can also be used for HLA typing (to iden�fy an HLA-compa�ble embryo for an 
affected sibling in need of a transplant), although this generates various ethical 
concerns. Gene�c tes�ng can be used to select embryos free from specific gene�c 
diseases.  



3. PGT-SR – Preimplanta�on Gene�c Tes�ng for Structural Rearrangements. It is used on
embryos to detect chromosomal structural abnormali�es, such
as transloca�ons, inversions, and dele�ons, that might be present in the parents.

Please make an appointment with us to learn more about evalua�on and treatment for 
gene�cally inherited disorders. 


