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To the Editor,
The p.(Ala177Thr) (A177T; c.529G > A) missense substitu-
tion in RNASEH2B is the most frequently identified muta-
tion in patients with the type I interferonopathy Aicardi-
Goutières syndrome (AGS). This mutation can cause disease 
in the homozygous or compound heterozygous state, with 
97 probands found to carry the variant (48 homozygotes; 
49 compound heterozygotes) in a pan-ethnic cohort of 107 
families with RNASEH2B-related disease [1]. There are 
386 individuals heterozygous for the A177T substitution 
(and no homozygotes) recorded on gnomAD (out of a total 
of 282,704 alleles), making it the second-most frequently 
observed AGS-associated mutation seen in controls (after 
the p.(Pro193Ala) mutation in ADAR, present in gnomAD 
on 606 of 282,848 alleles with a single recorded homozy-
gote). The A177T mutation has been shown to reduce the 
enzymatic activity of the RNase H2 complex by disrupt-
ing the interface between an RNASEH2B α-helix and the 
RNASEH2C kinked helix. Loss of RNase H2 enzymatic 
activity is thought to result in the aberrant accumulation of 
RNA:DNA hybrids and/or by-products of increased DNA 
damage, which then induce type I interferon signaling 
though the cyclic GMP-AMP synthase (cGAS)-stimulator 
of interferon genes (STING) pathway.

Mutations in RNASEH2B most characteristically mani-
fest in the first few months of life as a subacute encepha-
lopathy. However, biallelic mutations in RNASEH2B, 
including homozygosity for the A177T mutation, have also 
been reported in patients with isolated spastic paraparesis 
[1]. Notably, Briggs and colleagues described a female 
homozygous for the A177T mutation who presented with 

skin lesions characteristic of AGS for the first time at the age 
of 19 years and who exhibited no features of neurological 
disease when she was last reviewed at 32 years of age [2].

Variable clinical expression is well recognized in AGS 
[1]. Furthermore, clinical non-penetrance has been described 
in relation to certain AGS genotypes. In particular, a study 
of MDA5-associated disease identified 10 of 74 individuals, 
13.5% of all mutation carriers ascertained, to be clinically 
asymptomatic (with seven of these aged over 50 years) [3]. 
However, while clinical non-penetrance is well-appreci-
ated in the context of dominantly inherited AGS (MDA5 
discussed immediately above, and see also the recurrent 
p.G1007R dominant-negative mutation in ADAR1, and cer-
tain other type I interferonopathies (most particularly COPA 
syndrome)), the frequency of clinical non-penetrance related 
to AGS genotypes inherited as an autosomal recessive trait 
is unknown, because the clinically asymptomatic siblings of 
an affected child are not normally characterized molecularly.

Here, we report 4 clinically asymptomatic individuals 
homozygous for the A177T mutation in RNASEH2B and 
a further asymptomatic individual with biallelic mutations 
in RNASEH2A.

We identified 5 families in which one individual was 
found to be clinically asymptomatic into adulthood (age 
range 18–68 years) (Table 1). Three parents were ascer-
tained in the course of family testing following the diagno-
sis of classical AGS (2) or spastic paraparesis (1) in their 
affected offspring. One individual was the older sibling of 
a child with classical AGS. Finally, a female was identi-
fied incidentally as homozygous for the A177T mutation 
following trio exome sequencing instigated because of dis-
ease in her child unrelated to AGS. In the two individuals 
where cerebral computed tomography (CT) was performed, 
the result was normal, with no evidence of calcification. 
Interferon signaling, assessed in the blood of two asympto-
matic parents, was normal in one case (at age 68 years), and 
minimally elevated in the other (at 37 years of age). Of note, 
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20–30% of patients with biallelic mutations in RNASEH2B 
do not demonstrate a significant upregulation of interferon 
signaling in blood, and a lower median “interferon score” 
is observed in patients with mutations in RNASEH2B com-
pared to other AGS-associated genotypes [1].

In light of ongoing efforts to develop treatments for AGS 
[4], the observation of individuals clinically asymptomatic 
into adulthood is important when considering the assessment 
of therapeutic efficacy in future clinical trials. This point is 
of particular note given that mutations in RNASEH2B rep-
resent the most frequent genetic cause of AGS. Addition-
ally, this finding is relevant to the possibility of neonatal 
screening for AGS [5]. The question remains as to whether 
such individuals are at risk of developing disease over time 
and/or at what age one might be reassuring that disease will 
not develop. The observation of a 68-year-old clinically 
asymptomatic individual, with no evidence of intracranial 
calcification and normal expression of interferon stimulated 
genes (ISGs) in blood, indicates that homozygosity for the 
A177T mutation is compatible with disease-free status over 
the long term. Why such individuals remain asymptomatic 
is unclear, but presumably relates to other genetic (“protec-
tive” or “susceptibility” alleles in these individuals or their 
affected relatives, respectively) or epigenetic factors and/
or an absence of exposure to relevant environmental trig-
gers. More generally, it is clear that the absence of clinical 
disease does not rule out the possibility of an individual 
harboring biallelic pathogenic mutations in RNASEH2A or 
RNASEH2B.
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