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Abstract 

Imprinting Disorders are a group of congenital pathologies that arise from defects in epigenetic 

programming or genomic imprinting. Treatments of these disorders today are based primarily on 

symptomatic management indicating a need for further research into potential epigenetic 

therapies. There is a lack of focus into worthwhile permanent solutions for these disorders. In this 

review, we discuss the role of imprinting in congenital defects and use Prader-Willi and 

Angelman syndrome as examples of imprinting disorders to show the imprinting mechanisms that 

lead to their phenotypic expression, their clinical manifestations, the importance and impact that 

early identification has, and the current standard of care. Recent research exploring epigenetic 

and gene-targeted therapies for imprinting disorders have shown promise as future routes to 

chromosomally targeted therapies for patients impacted by imprinting disorders. Topoisomerase 

inhibitors are an area of interest and were found to induce expression in a clinically silent gene 

in Angelman syndrome. Histone methyltransferase (G9a) inhibitors are another potential 

epigenetic therapy for Prader-Willi Syndrome as a way to induce expression of silenced genes on 

the maternal allele. Additionally, the use of an adeno-associated virus as a vector for delivery of 

DNA sequences has shown promise in patients with spinal muscular atrophy and could prove to 

be effective in the treatment of imprinting disorders. These new avenues of potential care are 

promising targets for future research that have the potential to lay the foundation for novel gene-

targeted therapies. 

Keywords: #Angelman; #Genetics; #Imprinting; #MedicalGenetics; #MedicalTreatment; 

#Prader-Willi 

INTRODUCTION 
Prader-Willi and Angelman syndrome are two diseases 

subcategorized within a group of disorders called imprinting 

disorders. Imprinting disorders are a family of congenital 

diseases characterized by overlapping clinical features 

affecting growth, development, and metabolism, which arise 

from molecular changes affecting imprinted chromosomal 

regions and genes. Genomic imprinting is the term used to 

describe the epigenetic reprogramming wherein one allele is 

expressed while the other allele is silenced in a parent-of-

origin manner to ensure specific gene expression (Eggermann 

et al. 2015). In Prader-Willi and Angelman syndrome there is 

an abnormality in a specific segment of chromosome 15, the 

q11-q13 region, in either the paternally or maternally 

inherited copy, leading to a loss of function of several genes 

which likely explain the distinctive features of these 

conditions. These changes occur randomly during 

spermatogenesis and oogenesis or in early embryonic 

development, they are rarely inherited and do not tend to run 

in families (National Institutes of Health, 2022). DNA 

methylation, post-translational histone modification, 

chromatin structure, and non-coding RNAs describe the 

common epigenetic control of imprinted loci. DNA 

methylation serves to silence allele expression, through the 

reversible addition of a methyl group on cytosine bases at 5’-

cytosine-guanine-3’ regions, known collectively as CpG 

islands. Once either parent's allele has been methylated, the 

gene is considered imprinted. As the embryo goes through 

development, these epigenetic changes are maintained 
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through the cell line (Pianka et al. 2018). DNA methylation is 

the mechanism that most commonly underlies Prader-Willi 

and Angelman syndrome, though in two distinct patterns, a 

maternally silenced allele or a paternally silenced allele in the 

15q11-q13, respectively. Abnormalities in these imprinting 

processes are the root cause of imprinting disorders. Because 

of the complex genetic and epigenetic basis underlying these 

conditions, the current treatment for imprinting disorders, 

including Prader-Willi and Angelman syndrome, is focused 

almost entirely on symptomatic management. 

Commonly characterized by hypotonia, hypogonadism, and 

growth hormone insufficiency (National Institutes of Health, 

2022), the standard treatment for Prader-Willi syndrome 

includes growth hormone and oxytocin replacement therapy, 

which have shown promise in the symptomatic management 

of the disease (Pianka et al. 2018). Similar symptomatic 

management has been achieved for Angelman syndrome with 

behavioral, communicative, and physical therapy, which 

address the notable and significant symptoms of 

developmental disabilities, speech impairments, and balance 

disorders (National Institutes of Health, 2022). However, 

despite the success these therapies have had in managing the 

symptoms of these conditions, their efficacy cannot be 

generalized to the entire patient population given the various 

genetic and associated phenotypic variations of these 

conditions, including those which have not yet been 

characterized (Pianka et al. 2018). 

Given the underlying causes of imprinting disorders, further 

understanding of epigenetic processes and the loci involved in 

these disorders are important topics of future research and will 

be fundamental in the development of curative treatments that 

target defective imprinting mechanisms. Significant progress 

has been made in recent years addressing these complexities. 

Here, we present a summary of the current experiments and 

topics being explored in the treatment of Prader-Willi and 

Angelman syndrome. Our discussion will describe the 

imprinting mechanisms underlying Prader-Willi and 

Angelman syndrome, discuss the current standard of care for 

these pathologies, summarize the recently published 

experiments and associated literature, as well as propose what 

appear to be promising future targets for research that could 

lead to therapies that not only improve the symptomatic 

management of these diseases but also provide the framework 

for novel gene-targeted therapies. Most notably, we will 

consider and explore the capability of topoisomerase 

inhibitors, Histone methyltransferase (G9a) inhibitors, and an 

adeno-associated viral vector as potential future targets for 

imprinting disorder therapies, specifically considering Prader-

Willi and Angelman syndrome. 

Imprinting Disorders 
Prader-Willi 

Prader-Willi Syndrome (PWS) is an imprinting disorder with 

many neurological, behavioral, and physical complications. 

People who have PWS might have hypothalamic dysfunction, 

aggression, hypogonadism, short stature, hypotonia during 

infancy, and hyperphagia, which can lead to obesity (Festen et 

al. 2008), as well as autism and psychosis characterized by 

hallucinations and paranoia (Crespi et al. 2018). Its estimated 

prevalence ranges from 1:15,000 to 1:30,000, and every 

person who is affected by Prader-Willi Syndrome has a 

unique set of symptoms and pathologies (Pianka et al. 2018). 

Prader-Willi Syndrome results from a lack of a functional 

paternal copy of the 15q11-q13 region of chromosome 15. 

The 15q11-q13 region (as shown in Figure 1) contains many 

paternally expressed genes (PEGs) such as MAGEL2, NDN, 

SNURF-SNRPN, and a cluster of genes involving the 

expression of snoRNAs called the SNORD116 cluster 

(Salminen et al. 2020). The exact function of these genes is 

still unclear, however, low MAGEL2 and NDN expression has 

been associated with psychosis traits such as paranoia and 

hallucinations (Crespi et al. 2018). The SNORD116 cluster 

has been found to express snoRNAs, which are small RNA 

segments that modulate genetic expression, particularly in 

neuronal development (Cruvinel et al. 2014). The loss of the 

SNORD116 cluster has been associated with many clinical 

manifestations of Prader-Willi Syndrome. These clinical 

manifestations include psychosis, hypothalamic dysfunction, 

hyperphagia, developmental delay, and behavioral 

abnormalities. Because it is commonly lost in people living 

with Prader-Willi Syndrome, the SNORD116 cluster has been 

identified as a crucial gene for upregulated expression in 

epigenetic treatment of Prader-Willi Syndrome (Salminen et 

al. 2020). 

There is an area within the 15q11-q13 region that regulates 

the imprinting of these genes called the imprinting center (IC). 

The area that specifically regulates paternal imprinting is 

referred to as the PWS-IC because mutations in this area can 

lead to Prader-Willi Syndrome. PWS-IC contains an SNRPN 

promoter/exon 1 and has been shown to function as an 

activator of PEGs on the paternal allele. During 

gametogenesis in both males and females, the imprint on the 

chromosome is erased and redone so that each sex passes on 

the correct imprint. Active, unmethylated PWS-IC creates the 

paternal expressed genes during spermatogenesis. In males, 

the PWS-IC is activated so that it can prevent methylation of 

the paternally expressed genes on the paternal allele. In 

females, the PWS-IC is methylated, and thus, inactivated so 

that the paternally expressed genes are silenced on the 

maternal allele that will be passed on to the next generation. 

There are two possible strategies that the PWS-IC uses to 

activate paternal genes in the 15q11-q13 region. First, there 

could be a physical interaction between the PWS-IC and 

PEGs which protects them from methylation. Secondly, the 

genes downstream of PWS-IC could be expressed through a 

continuous transcript starting at the paternally active PWS-IC 

(Rabinovitz et al. 2012). 

The imprinted genes involved in Prader-Willi Syndrome are 

expressed on the paternal allele and silenced on the maternal 

allele. This is done through epigenetic changes known as 

differential histone modification of the alleles. One study 

investigated the maternal silencing mechanism and found that 

Zinc-finger protein ZNF247 associates with histone 

methyltransferase to bind to and silence the maternal copies of 
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the genes. In an induced pluripotent stem cell (iPCS) model of 

Prader-Willi Syndrome, the study found knockdown of the 

histone methyltransferase regulatory gene, SETDB1, results in 

decreased methylation of the PWS-IC on the maternal allele 

and partially restored expression of the maternal SNORD116 

cluster. Additionally, the study determined that the Zinc-

finger ZNF247 was an epigenetic regulator of histone 

silencing, and disruption of its binding to histone 

methyltransferases could lead to reactivation and expression 

of previously silenced genes (Cruvinel et al. 2014). 

Prader-Willi Syndrome can arise from three main 

mechanisms: a deletion in the paternal chromosome (70%), a 

maternal uniparental disomy (25-30%), in which the embryo 

contains two copies of the maternal chromosome, or an 

imprinting center defect (2-5%) (Gold et al. 2014). 

Recent research has suggested that assisted reproductive 

techniques (ARTs), which are used to enhance fertility in 

humans, may be associated with DNA methylation errors that 

can lead to imprinting disorders. There was speculation that 

Prader-Willi Syndrome is one of these imprinting disorders 

(Pianka et al. 2018). When one study tried to find an 

association between Prader-Willi Syndrome and ARTs in a 

survey of 1,700 participants diagnosed with PWS, only 20 

were conceived through ART. The study found that there is 

no association between ART and Prader-Willi Syndrome. 

However, it also found that within the group of 20, the 

frequency of maternal uniparental disomy was double 

compared to the total number of PWS participants. Because 

frequency of maternal uniparental disomy increases with 

maternal age, it is likely that the perceived association of 

PWS with ARTs may be because women who seek ART tend 

to be older, and thus, are more likely to have meiotic 

nondisjunction resulting in the uniparental disomy (Gold et al. 

2014). 

Current treatment for Prader-Willi is focused on preventing 

newborn failure to thrive, advancing behavioral improvement, 

and maintaining healthy weight. Infants with PWS typically 

exhibit feeding difficulties and special feeding techniques can 

help ensure proper nutrition. As children grow older, 

hyperphagia sets in, and restricting calories can prevent 

overeating and obesity. Once children reach pubescence, 

puberty can be corrected with hormone replacement therapy 

(Pianka et al. 2018). Growth hormone has been one of most 

widely used treatments for children with PWS. Studies have 

shown GH treatment to improve physical growth and muscle 

coordination as well as cognitive ability. Infants with PWS 

treated with GH scored higher in language, motor, and mental 

development tests when compared with untreated infants 

(Festen et al. 2008). These treatments are meant to mitigate 

symptoms for people living with Prader-Willi Syndrome and 

do not address the genetic causes of the condition. 

Researchers are attempting to develop epigenetic-based 

therapies for Prader-Willi Syndrome to prevent the mutations, 

deletions, and imprinting mistakes in the 15q11-q13 region 

that result in its many different pathological phenotypes. 

Further research is required to fully understand the imprinting 

mechanism and the role of the lost genes involved in Prader-

Willi Syndrome so that more effective treatments and 

therapies can be developed. 

Angelman Syndrome 
Angelman Syndrome (AS) is a congenital disease caused by 

defects in the genomic imprinting process. It exemplifies the 

difficulty of treating congenital diseases, as there is no known 

cure. The current approach is to attempt to alleviate the 

associated symptoms (Balaj et al. 2018). The prevalence of 

Angelman Syndrome is estimated to be between 1 in 12,000 

to 1 in 20,0000 (Pianka et al. 2018). The wide variety of 

symptoms contributes to the difficulties of treating it. The 

disorder can be primarily classified as neurogenic (Balaj et al. 

2018), which is specifically shown by the trademark happy 

demeanor associated with individuals affected by Angelman 

Syndrome. Developmental delay, hyperexcitability, insomnia, 

anxiety, microcephaly, intellectual disability, and severe 

speech impairment are some of the other complications 

associated with the neurogenic component (Balaj et al. 2018). 

Gastrointestinal dysfunction is another common complication 

of Angelman Syndrome. GERD, constipation, and cyclic 

vomiting have a high prevalence in these populations and 

proper treatment is needed to address these symptoms as well 

(Glassman et al. 2017). 

The wide range of symptoms caused by Angelman Syndrome 

may be better understood through the complicated 

mechanisms responsible for causing the disease. Angelman 

Syndrome is the result of a mutation or deletion in the 15q11-

q13 region on the maternal allele. The 15q11-q13 region 

contains ubiquitin ligase (UBE3A) which is no longer 

expressed as a result of this deletion or mutation. Unlike most 

genes that are simultaneously expressed by two alleles, 

UBE3A is silenced by paternal imprinting and defects in the 

maternal chromosome 15q11-q13 cannot be compensated 

(Kishino et al. 1997). There are currently four known 

mechanisms that cause Angelman Syndrome: “interstitial 

15q11-q13 deletions (~80%), UBE3A mutations (~10%), 

paternal uniparental disomy (UPD) (~7%) and imprinting 

defect (~3%)” (Narayanan et al. 2019).  UBE3A is an 

important gene for protein breakdown. It is used in many 

tissues throughout the body to regulate the amounts of varying 

types of proteins. A study on Drosophila indicated that a 

UBE3A equivalent gene that regulates monoamine synthesis, 

impacting concentrations of serotonin, may be implicated in 

Angelman Syndrome (Ferdousy et al. 2011). Dysfunction in 

regulation of serotonin levels may explain some 

complications like anxiety (Balaj et al. 2018), happy 

demeanor, insomnia, and even some of the gastrointestinal 

complications. 

Complications associated with imprinting defects occur 

through microdeletions during gametogenesis of the 

Angelman Syndrome Short region of overlap (AS-SRO) and 

Prader-Willi Syndrome short region of overlap (PWS-SRO). 

These refer to the sequences of the deleted imprinting control 

regions AS-IC and PWS-IC  in individuals who have 

Angelman Syndrome and Prader-Willi Syndrome respectively 
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(Lewis et al. 2014).  In more rare cases, defects in resetting 

the imprinted genes lead to Prader-Willi or Angelman 

Syndrome  (Lewis et al. 2014). These two genes regulate each 

other's activity as a bipartite imprinting center, determining 

the methylation patterns on either the paternal or maternal 

chromosome 15 depending on the parent of origin. “The AS–

SRO is an oocyte-specific promoter that generates transcripts 

that transit the PWS–SRO” (Lewis et al. 2014) The AS-IC 

serves to facilitate maternal gene expression by preventing 

methylation on the maternal allele initiated by the PWS-IC. 

As discussed above, the PWS-IC serves to activate the genes 

MKRN3, MAGEL2, and SNRPN (Lewis et al. 2014). In the 

case of Angelman Syndrome, the particular gene of interest is 

SNRPN, because it contains the UBE3A-ATS gene. Paternal 

expression of the UBE3A-ATS gene serves to silence the 

paternal expression of the UBE3A gene. Consequently, lack of 

expression of this gene on the maternal allele, facilitated by 

the AS-IC, ensures that proper imprinting has occurred and 

UBE3A is exclusively maternally expressed. “The absence of 

maternal UBE3A–ATS transcription on the maternal allele is 

necessary for UBE3A expression and the avoidance of AS.” 

(Lewis et al. 2014). Microdeletions of AS-IC allow PWS-IC 

to activate gene UBE3A-ATS on the maternal allele (Meng et 

al. 2013), which in turn prevents expression of  UBE3A and 

results in Angelman Syndrome. Further research is needed to 

understand the role of AS-IC in post-implantation 

epigenotype maintenance. The PWS-IC is important for 

regulating the maintenance of the imprinted gene since it will 

undergo rounds of methylation and demethylation at different 

stages of the embryos development (Haruta et al. 2005). 

There is no known cure for Angelman Syndrome. The current 

treatment approach is to manage each set of symptoms 

individually. As discussed earlier, one potential cause of some 

of the behavioral problems associated with Angelman 

Syndrome is the GABAergic and serotonergic dysfunction. A 

case series found buspirone, an anti-anxiety medication, can 

reduce a number of the behavioral problems (Balaj et al. 

2018). Despite the improvement on behavioral problems seen 

in this case series, it still has limited generalizability as it 

lacks a control group and only enrolled adult patients with 

deletion positive AS which may not be applicable to children 

who have different genotypes of Angelman Syndrome (Balaj 

et al. 2018). Additionally, many of the behavioral problems 

addressed by Buspirone through reduction of anxiety will not 

help the possible different triggers of that anxiety. Such 

triggers can include communication difficulty, gastro-

intestinal problems, and insomnia. Buspirone may help reduce 

the problematic behaviors that arise from these symptoms, but 

these symptoms should be addressed themselves in order to 

make more significant improvements in quality of life for 

patients with Angelman Syndrome. Antiepileptic treatments 

are often necessary for patients with Angelman Syndrome. A 

recent study found that a low glycemic diet was a successful 

alternative to antiepileptic drug therapy (Grocott et al. 2017). 

Extensive all-inclusive treatments are fairly limited. Many 

studies have tried incorporating new methods like antibiotics, 

anti-inflammatory, or even drug therapies used for 

Parkinson’s disease like levodopa (Ruiz-Antoran et al. 2018; 

Tan et al. 2018). These are just a few examples of the vast 

array of treatments that are being attempted or implemented. 

Thinking about all the things an individual with Angelman 

Syndrome and their family has to address quickly becomes 

overwhelming. Although continuing to research ways that can 

benefit individual symptoms in any way is important, a more 

focused vision forward through a more centralized treatment 

plan could dramatically improve the lives of those with 

Angelman Syndrome in the future. 

One topic of interest that could lead to a more productive and 

centralized treatment of Angelman Syndrome is through gene 

therapy. Further research is needed in understanding the 

mechanism at the imprinting control region and ways to 

manipulate alternative gene expression in the case of 

interstitial deletion of the maternal chromosome 15. More 

specifically, a better understanding of the imprinting control 

regions could allow for manipulation of expression in 

individuals with Angelman Syndrome or Prader-Willi 

Syndrome. It is known that the PWS-SRO is important for 

resetting the methylation patterns throughout development 

(Haratu et al. 2005). Improved understanding of the AS-SRO 

could help facilitate a possible mechanism for manipulation of 

gene expression and provide an extremely effective therapy. 

Addressing congenital diseases at the root of their cause could 

provide broader improvement in quality of life. 

Future Directions 
As discussed above, the current therapeutic options for 

imprinting disorders such as AS and PWS are quite limited. 

Intervention strategies are focused on treating the symptoms, 

not the underlying genetic mechanism behind the disorders. 

This form of treatment can improve quality of life to some 

degree for many patients, but it is in no way curative. Patients 

and their caretakers are left with complex, expensive, time-

consuming treatment options that must be continued 

throughout the patient’s life. However, with the advent of new 

gene therapy technologies, there is a promising outlook for 

individuals affected by imprinting disorders.  Since the 

diverse satellite of symptoms associated with imprinting 

disorders come from the silencing of a single allele, inducing 

expression of the silenced allele in early development would 

be an ideal solution. Gene therapies are ideal, because they fix 

the root of the problem, as opposed to treating the 

downstream effect. Additionally, resolving the genetic basis 

of the disorders would theoretically be a universal treatment 

for the vast array of symptoms associated with imprinting 

disorders. 

Topoisomerase inhibitors provide one approach to restoring 

gene expression. In one study looking at Angelman treatment 

options, several topoisomerase inhibitors were found to 

induce Ube3a expression in Ube3a-null mice (Huang et al. 

2012). Since Angelman syndrome is caused by errors in the 

maternal allele of UBE3A in neuronal cells plus a silent 

paternal copy of the allele, the idea behind this method is to 

unsilence the paternal copy. The paternal copy has the 

potential to be functionally normal, but it is dormant due to 

genetic silencing. Topoisomerase I inhibitor, Topotecan, 
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appears to downregulate the Ube3a antisense transcript, which 

is responsible for repression of paternal Ube3a allele. 

Additionally, it was found that the paternal allele was 

catalytically active when unsilenced, indicating that it is 

indeed functionally normal once unsilenced. Restoring the 

normal paternal allele allows for proper expression of 

ubiquitin protein ligase enzyme coded by Ube3a. Topotecan 

is a chemotherapy drug approved for use in humans, so its 

effects in human patients are already well-characterized, 

making it an ideal drug to explore for use in Angelman 

Syndrome. 

One treatment method currently being explored for Prader-

Willi Syndrome focuses on reactivating the silenced maternal 

clusters SNRPN and SNORD116 that are implicated in the 

disorder (Kim et al. 2017). This study accomplished this by 

inactivating the enzyme that is responsible for the silencing, a 

histone methyltransferase (G9a), with inhibitors UNCO638 

and UNCO642 proteins. The G9a inhibitors reduced the 

methylation of histones at the PWS-IC, increased expression 

of the SNRPN and SNORD116 clusters, and showed 

improved survival and growth in mice. Gene expression was 

successfully reinstated with the inhibition of the specific 

methyltransferase, suggesting that epigenetic-based therapy 

will provide a hopeful treatment route. However, there is 

substantial concern that using a methyltransferase inhibitor 

will alter expression of other genes. Methyltransferases are 

highly involved in genomic regulation universally, so the 

specificity of the inhibition would have to be extremely high 

in order to prevent the inhibition of structurally similar 

methyltransferases. If the selected methyltransferase inhibitor 

had an effect on multiple methyltransferases, this would cause 

inappropriate genetic regulation of the corresponding genes 

and undesirable offside effects. More work needs to be done 

to characterize these potential adverse effects and/or increase 

specificity before this therapy can be tested in humans. 

Finally, another mechanism being explored is the use of 

adeno-associated virus (AAV) as a viral vector for delivery of 

DNA sequences to target cells. AAV therapy is becoming a 

mainstay in gene therapy. A transgene can be made with the 

AAV genome and the genetic material coding for a protein of 

interest. The host is then infected with the rAAV vector, and 

the genetic material is integrated into the host’s genome for 

expression (National Institutes of Health, 2022). This could be 

useful for imprinting disorders because the AAV vector could 

be used to essentially replace the silenced gene into the 

patient, where it is incorporated into the genome, allowing for 

expression and restoration of genetic function. One study 

showed that this mechanism of gene replacement was proven 

to be an effective treatment for individuals with spinal 

muscular atrophy type 1. Spinal muscular atrophy type 1 is 

another neurological, single-gene disorder, so it is possible 

that a similar therapy could be effective for Angelman 

Syndrome and/or Prader-Willi Syndrome. A single infusion of 

the AAV containing the missing survival motor neuron 1 gene 

allowed for huge improvement in patients' condition and 

survival outcomes. This impressive result demonstrates the 

potential AAV-based gene replacement therapy could have in 

individuals with imprinting disorders. If an AAV could be 

used to deliver the silent gene, there would be potential for a 

curative effect. One challenge with this method is that levels 

of expression must be driven into the proper range, as 

overexpression of the silenced gene could cause other 

problems. Additionally, delivery must be optimized to drive 

expression for a prolonged period of time in the correct cell 

populations (Mendell et al. 2017). This therapy must be 

further researched and developed, but it provides a great deal 

of promise. 

Early identification of imprinting disorders is also extremely 

important for developmental disorders (Zylka 2019). 

Unfortunately, many of the symptoms of imprinting disorders 

such as Angelman and Prader-Willi Syndrome are not 

apparent for the first few months or years of life, making it 

difficult to intervene early enough to prevent the harmful 

manifestations of the disease. In many imprinting disorders, 

such as Angelman and Prader-Willi Syndrome, the implicated 

genes play a crucial role in fetal development. There are 

several benefits to initiating treatment from birth or even 

prenatally, however early interventions require early 

diagnosis, hence the importance of fetal genetic testing. 

Studies done in animal models have shown that fetal gene 

therapy treatment of neurogenic diseases is more effective 

than neonatal treatment. One study showed that in a mouse 

model of Angelman Syndrome, reinstating the Ube3a allele 

with gene therapy in earlier developmental windows resulted 

in a better prognosis, with a decreased presentation of the 

neurological and motor deficits associated with Angelman 

Syndrome (Silva-Santos et al. 2015). This indicates that there 

are certain points in the development timeline at which 

treatment must be initiated in order for the individual to have 

the best prognosis. Additionally, fetal AAV gene replacement 

therapy has also been shown to be safer than the same 

treatment in adults due to the underdeveloped immune 

response in fetal life (Vandamme et al. 2017). The immune 

response has undesirable systemic effects and also decreases 

the efficacy of the treatment itself.  Since prenatal treatment is 

so advantageous, there is a demand for accurate and safe 

prenatal genetic testing as well. There is some controversy 

over doing potentially dangerous genetic testing for a non-

fatal disorder, such as Angelman and Prader-Willi Syndrome. 

Additionally, gaining access to the fetus for treatment is 

invasive and has potential dangers. On the other hand, in mild 

to severe cases, these disorders greatly impact quality of life 

for the affected individual and their caregiver, so the risks 

may be worth taking. Moving forward, early genetic testing 

and approval of fetal treatment maybe two of the biggest 

barriers to successful imprinting disorder therapy (Zylka 

2019). 

Conclusion 
Imprinting disorders arise from a complex genetic mechanism 

resulting in the silencing of one parental allele. In this review, 

we discussed the genetic background and current treatment 

methods of Angelman Syndrome and Prader-Willi Syndrome, 

two common imprinting disorders. The current treatment 

options available for these disorders is limited and focused on 
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mitigating the symptoms of the genetic abnormality. 

However, the rise of new gene therapies shows great promise 

as a future treatment option. Expanding the available gene 

therapies will also benefit other genetically based conditions, 

especially those caused by the alteration of a single allele. 

While there is still much work to be done, the fact that 

imprinting disorders result from the silencing of a single allele 

make them promising candidates for gene therapies such as 

topoisomerase inhibitors and AAV gene replacement therapy. 
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