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NADIN ABBAS 

Parkinson’s disease (PD) affects 1 in 500 Canadians, a significant 
statistic considering the severe deterioration in qual ity of l ife 
induced by the disease.1,2 PD is the result of the progressive death 
of dopaminergic neurons in the brain, often due to the abnormal 
aggregation of proteins forming Lewy bodies.3 These Lewy bodies 
are formed as a result of multiple protein interactions, primari ly 
α-synuclein, influencing the microenvironment of the cel l .4,5 
Ultimately, the affl iction leads to impaired control of movement 
with symptoms including tremors, rigidity, and disrupted balance.1

Although the pathophysiology underlying PD is thoroughly 
researched, there remains no cl inical ly uti l ized method of 
diagnosis beyond mere observation of symptoms as the disease 
progresses.1 Findings from a study conducted at the University 
of Southern Cal ifornia may represent a potential change to this, 
with researchers identifying tears as a rel iable and non-invasive 
screening tool for PD.3 To arrive at this conclusion, researchers 
compared the ol igomeric form of α-synuclein in the tear samples 
of those with and without PD.4 Their results showed significantly 
higher levels of α-synuclein in the tears of those with PD when 
measured against those without the disease.4

Given that symptoms of PD can be absent for years fol lowing 
the onset of the disease, a biomarker in tears could be useful in 
making an early diagnosis. However, further research is required to 
determine the efficacy of this biomarker, primari ly in determining 
its sensitivity and specificity.5 Such findings would represent a 
significant advancement in PD management , faci l itating advanced 
coordination of l iving arrangements and services required for those 
experiencing symptoms. It would also al low for the employment of 
practices that delay the onset of symptoms.

1. UCB. Parkinson’s Disease. [Internet]. 2017 [Accessed 2018 Sep 11]. Available from: https://www.
ucb-canada.ca/en/Patients/Conditions/Parkinson-s-Disease. 

2. Menon B, Nayar R, Kumar S, Cherkil S, Venkatachalam A, Surendran K et al. Parkinson’s disease, depres-
sion, and quality-of-life. Indian J Psychol Med. 2015;37(2):144. Available from: doi:10.4103/0253-
7176.155611. 

3. Paddock C. Could Your Tears Help to Diagnose Parkinson’s?. [Internet]. 2018 [Accessed 2018 Sep 11]. 
Available from: https://www.medicalnewstoday.com/articles/321015.php.

4. Spillantini MG, Schmidt ML, Lee VM, Trojanowski JQ, Jakes R, Goedert M. α-Synuclein in Lewy bodies. 
Nature. 1997;388(6645):839. Available from: doi:10.1038/42166.

5. Pollanen MS, Dickson DW, Bergeron C. Pathology and biology of the Lewy body. J Neuropathol Exp 
Neurol. 1993;52(3):183-91. Available from: doi: 10.1097/00005072-199305000-00001.

6. Feigenbaum D, Lew M, Janga S, Shah MK, Mack W, Okamoto C, et al. Tear proteins as possible biomark-
ers for Parkinson’s disease. Neurology. 2018;90(15 S3.006). Available from: http://n.neurology.org/
content/90/15_Supplement/S3.006/tab-article-info [Accessed 2018 Sep 11].

7. American Association of Neurology. Shedding a Tear May Help Diagnose Parkinson’s Disease. [Internet].  
2018 [Accessed 2018 Sep 11]. Available from: https://www.aan.com/PressRoom/Home/PressRe-
lease/1623. 

ANITA SHAH 

GENE REPAIR
β-THALASSEMIA:  
A NEW ROAD TO A CURE 

PARKINSON’S
TEARS AS A DIAGNOSTIC TOOL FOR 
PARKINSON’S DISEASE

β-thalassemia is a recessive blood disorder characterized by a 
reduction in the synthesis of β-globin which can subsequently give 
rise to severe anemia.1 The annual global incidence of individuals 
symptomatic for a form of β-thalassemia is 1 in 100,000.1 

Presently, the only avai lable treatment focused on increasing 
β-globin is al logeneic bone marrow transplantation. This therapy, 
requiring donor stem cel ls, is heavi ly l imited by the stringent 
criteria of human leukocyte antigen compatibi l ity.3

Research by Liang and col leagues has led to the development of 
an alternative approach to treating β-thalassemia.3 The specific 
pathogenic variant considered by these scientists is a single 
nucleotide polymorphism (A>G) at position 28, cited as being 
one of the three most prevalent mutations causing β-thalassemia 
in Chinese and Southeast Asian populations.3 The researchers 
employed a base editor system, BE3, to repair point mutations in 
heterozygous embryos.3 This base editor system al lowed for high 
editing efficiency in correcting the point mutation. The mechanism 
of this edit was init iated by binding to a target nucleotide C, and 
catalyzing its deamination and conversion to a U.4 The resultant 
U:G mismatch is detected and transformed by cel lular DNA repair 
machinery to a T:A base pair, thereby producing a C>T or G>A 
substitution in the desired DNA sequence.4 Of the 48 embryos 
that underwent base editing, 11 were repaired, of which 8 were 
restored to the wi ld-type state with both mutant al leles corrected.3

Whi le this data i l lustrates the potential of such technology to 
repair causative mutations in β-thalassemia and other genetic 
diseases, future investigation is needed to optimize the precision 
with which BE3 can be made to repair disease mutations. For 
instance, the authors note that the specificity of the base editor 
system must be examined more comprehensively using genome-
wide specificity assays to profi le  BE3 off-target effects.2


