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 Mutations in the GBA gene are one of the most common genetic fac-
tors associated with Parkinson’s disease, yet it is still unknown how 
the enzyme coded by the gene, glucocerebrosidase (GCase), directly 
LQÀXHQFHV� SDWKRJHQHVLV�� +RZHYHU�� UHFHQW� V\VWHPDWLF� LQYHVWLJDWLRQ�
RIIHUV�DQVZHUV�UHJDUGLQJ�WKH�LPSRUWDQW�UROH�*&DVH�PD\�SOD\�LQ�WKH�

ULVN�IDFWRU�RI�GHYHORSLQJ�WKH�GLVHDVH�

Imagine a disease that could strike at any time, where prevention is fu-
tile and nearly all cases have an unknown origin or cause. Parkinson’s 
disease (PD) has a nearly identical epidemiology to this hypothetical dis-
ease, and though many breakthroughs in its pathology have occurred over 
the last 200 years, many of the risk factors and contributors to the de-
velopment of Parkinson’s disease are still shrouded in mystery. Using a 
combination of methods, Henderson et al. (2020) explores the complex 
interactions between the activity of a lysosomal enzyme, GCase, and the 
DFFXPXODWLRQ�RI�GDQJHURXV�IRUPV�RI�Į�V\QXFOHLQ��WKH�KDOOPDUN�LQGLFDWRU�RI�
Parkinson’s disease. This proverbial unveiling of the role of GCase activ-
ity, and by extension mutations in the GBA1 gene which codes for it, pro-
foundly improve both our understanding of the pathology of parkinsonian 
diseases and opens the door to future therapeutic targets for treatment.
Though many cases of PD are idiopathic, the prevalence of a relationship 
between GCase dysfunction and PD is apparent, with around 8-12% of 
sporadic cases involving a single mutation in the GBA gene (Avenali et al., 
2020, p. 1). Although the majority with this mutation may not go on to devel-
op Parkinson’s disease, the likelihood of developing the disease increases 
¿YH�IROG�IRU�WKRVH�ZKR�KDYH�LW��0LFKHO�HW�DO���������S��������,QGLYLGXDOV�ZLWK�
mutations have also been shown to develop non-motor symptoms such as 
dysfunctional smell and psychiatric symptoms more than controls before 
GHYHORSLQJ�DQ\�SDUNLQVRQLDQ�V\PSWRPV��0LJGDOVND�5LFKDUGV�	�6FKDSLUD��
������S�������$GGLWLRQDOO\��SDWLHQWV�ZLWK�*%$�PXWDWLRQV�RIWHQ�KDYH�PXFK�PRUH�
aggressive disease development, slightly earlier onset, and more often de-
YHORS�GHPHQWLD�FRPSDUHG�WR�QRQ�*%$�VSRUDGLF�3'�SDWLHQWV��'HO�5H\�HW�DO��
2018, p. 4), illustrating the importance of decoding these cellular interactions.

It is both unknown and debated whether the mechanism for PD patho-
genesis due to GCase dysfunction is a loss-of-function mechanism, where 
reduction of GCase activity results in pathology. Likewise, it is similarly 
debated whether a gain-of-function mechanism is at play, where the mutat-
HG�IRUP�LV�WKH�FDXVH�RI�SDWKRORJ\�LWVHOI��0LJGDOVND�5LFKDUGV�HW�DO���������
S�� �������� 'HVSLWH� WKHVH� WZR� FRQÀLFWLQJ� K\SRWKHVHV�� WKH� IRUPHU� LV� PRUH�
widely accepted (Blumenreich et al., 2020). Additionally, research suggests 
WKHUH�PD\�EH�D�SRVLWLYH�IHHGEDFN�ORRS�ZKHUH�DFFXPXODWLRQ�RI�Į�V\QXFOHLQ�
may act as an inhibitor of GCase activity, which in turn allows for more 

DFFXPXODWLRQ� RI� Į�V\QXFOHLQ� �0LFKHO� HW� DO��� ������ S�� ������7KLV� OHDGV� WR�
D� YLFLRXV� F\FOH� WKDW� RQO\� DPSOL¿HV� LWVHOI� DQG� VKRZV� WKDW� WKH� LQWHUDFWLRQ�
may not be a simple linear relationship. However, the actual process of 
how mutations of GBA1 modulate and elevate the risk of developing dan-
JHURXV� IRUPV� RI� Į�V\QXFOHLQ� VWLOO� UHPDLQV� D� P\VWHU\� IRU� QHXURVFLHQWLVWV�
Using a variety of in-vitro cell cultures and in-vivo mouse models, Hen-
derson et al. (2020) systematically set out to answer this question once 
and for all. The researchers hypothesized that GCase inhibition acted as a 
modulator, rather than a direct cause, performing more like a dimmer knob 


