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Comment on: ‘Aberrant tRNA processing causes 
an autoinflammatory syndrome responsive to 
TNF inhibitors’ by Giannelou et al: mutations in 
TRNT1 result in a constitutive activation of type 
I interferon signalling

We read with great interest the paper of Giannelou et al1 reporting, 
for the first time, the efficacy of tumour necrosis factor (TNF) 
inhibitors in sideroblastic anaemia with immunodeficiency, fevers 
and developmental delay (SIFD). These authors also demonstrated 
high levels of interleukin (IL)-6, IL-12p40, IL-18, interferon 
(IFN)-γ and IFN-induced chemokines (IP-10 and MIG) in two 
patients. Herein, we wish to highlight that an activation of the type 
I IFN pathway may also be observed in SIFD.

Patient 1 (P1) was a 12-month-old girl referred because of 
recurrent attacks of fever from the age of 2 months, with or 
without documented infections, and failure to thrive. C-reactive 
protein (CRP) levels were elevated during each episode. Infec-
tions consisted of recurrent septicaemias. Aseptic febrile mani-
festations included vulvitis, parotiditis, adenitis and neutrophilic 
panniculitis. A chronic microcytic anaemia and low levels of 
serum IgG, IgA and IgM were noted from 2 months of age. She 
developed progressive lymphopenia with undetectable levels of 
B lymphocytes and CD27+ B memory cells by age 15 months, so 
that intravenous immunoglobulin (IVIG) (400 mg/kg/month) was 
initiated at this time. At last follow-up, aged 6 years, her height 
and development were normal and she was no longer subject to 
recurrent infectious episodes. However, she continued to experi-
ence three to four febrile attacks, lasting for 1–2 days, each month, 
associated with elevated CRP levels. Whole-exome sequencing 
identified compound heterozygous mutations in the TRNT1 gene 
(c.1213G>A, p.G405R / c.1057–7C>G) encoding tRNA nucleo-
tidyl transferase.

Patient 2 (P2), a girl born at term to first-cousin parents of African 
ethnicity, presented with intrauterine growth retardation (IUGR) 
and severe neonatal anaemia necessitating blood transfusion on the 
first day of life. During infancy, she required regular blood trans-
fusions because of sideroblastic anaemia, which resolved sponta-
neously at the age of 4 years. She also demonstrated developmental 
delay and severe disease flares associated with fever, diarrhoea and 
dehydration. CRP levels were elevated during these episodes. Mild 
T CD8+ and natural killer lymphopenia, together with a profound 
B cell defect (B lymphocytes: 0.062×109/L, normal range 0.273–
0.86×109/L), were evident at 4 years of age. Sanger sequencing of 
TRNT1 identified a homozygous mutation in exon 7 (c.977T>C, 
p.I326T). The family history was notable for a first female child 
deceased at 29 weeks of gestation with IUGR, severe anaemia and 
respiratory and cardiac failure. Autopsy revealed pericardial effu-
sion, cardiomegaly and congestion of the spleen and the liver. No 
DNA testing was performed.

Using an ultrasensitive digital ELISA combined with a high 
specificity pan-IFN-α antibody pair,2 we observed an increased 
concentration of IFN-α protein in the serum from P1 (246.44 
fg/mL, healthy controls <10 fg/mL) and P2 (108.18 and 38.05 
fg/mL, healthy controls <10 fg/mL), comparable to the levels 
measured in certain monogenic type I interferonopathies.2 Consis-
tent with these data, we also recorded an increased expression 
of IFN stimulated genes (ISGs) in the whole blood of P1 and P2 
on three occasions. Furthermore, in an ex vivo flow cytometry 
assay, STAT1 and STAT3 were constitutively phosphorylated in T 
CD3+ lymphocytes and monocytes from the whole blood of P2. 
Both patients also displayed a negative IFN score on one occasion, 

suggesting a fluctuating biological process. A high daily variability 
of IFN scores has been reported in patients with mutations in the 
immunoproteasome.3

These observations indicate a constitutive activation of the type 
I IFN pathway in patients with biallelic mutations in TRNT1 and 
thus suggest a possible role of type I IFN in the pathogenesis of 
SIFD. An increase in serum IFN-α protein, measured by standard 
ELISA, and an enhanced expression of ISGs have been previously 
reported in one patient with SIFD.4 Mitochondrial (mt) reactive 
oxygen species (ROS) have recently emerged as critical factors 
in the regulation of immune signalling pathways. By triggering 
NLRP3 inflammasome activation,1 Giannelou et al suggest that 
ROS accumulation observed in cultured TRNT1-deficient fibro-
blasts might explain the associated autoinflammatory manifes-
tations. Indeed, a high production of IL-1 in the supernatant of 
stimulated monocyte-derived macrophages and in colon biopsy 
tissue was observed in two patients. Of note, anti-IL1 agents were 
not tested in these patients, who responded to TNF inhibitors. 
Mitochondrial ROS impact immunoregulatory functions in plas-
macytoid dendritic cells (pDCs), both in the early and late type 
I IFN response.5 Agod et al demonstrated that the RIG-I-medi-
ated late phase of type I IFN production is intensified by elevated 
mtROS levels in pDCs.5 On the other hand, toxic ROS levels in 
mixed-Lineage-Leukemia-5 (Mll5)-deficient mice are critically 
dependent on type I IFN signalling, which triggers mitochondrial 
accumulation of full-length Bid.6 Thus, it might be hypothesised 
that a mutual activation of ROS and type I IFN results in type 
I IFN-mediated autoinflammatory disease. Moreover, NLRP3 
recruitment via mitochondrial antiviral-signaling (MAVS)-RIG-I 
could occur in the mitochondrial outer membrane,7 suggesting that 
the autoinflammation ascribed to NLRP3 in SIFD may be initiated 
through the activation of RIG-I. RIG-I encodes a helicase, respon-
sible for the recognition of foreign dsRNAs and the subsequent 
induction of a type I IFN response through MAVS, a facilitator 
of the activation of the TBK1 kinase and the IRF3 transcription 
factor after RNA detection. Overall, our data suggest that constitu-
tive activation of the type I IFN pathway could be relevant to the 
pathophysiology of SIFD, although how aberrant tRNA processing 
secondary to TRNT1 dysfunction might mediate enhanced type I 
IFN production and signalling is unclear at this time.

Marie-Louise Frémond,1,2,3 Isabelle Melki,1,2,3,4 Sven Kracker,1,5 
Vincent Bondet,6,7 Darragh Duffy,6,7,8 Gillian I Rice,9 Yanick J Crow,1,2,10 
Brigitte Bader-Meunier1,3,11

1Paris Descartes University, Sorbonne-Paris-Cité, Imagine Institute, Paris, France
2INSERM UMR 1163, Laboratory of Neurogenetics and Neuroinflammation, Paris, 
France
3Paediatric Haematology-Immunologyand Rheumatology Department, Hôpital 
Universitaire Necker, AP-HP, Paris, France
4General Paediatrics- Infectious Diseases and Internal Medicine Department, Hôpital 
Robert Debré, AP-HP, Paris, France
5INSERM UMR 1163, Laboratory of Human Lymphohematopoiesis, Imagine Institute, 
Paris, France
6Immunobiology of Dendritic Cells, Institut Pasteur, Paris, France
7INSERM U1223, Paris, France
8Centre for Translational Research, Institut Pasteur, Paris, France
9Division of Evolution and Genomic Sciences, School of Biological Sciences, Faculty 
of Biology, Medicine and Health, University of Manchester, Manchester Academic 
Health Science Centre, Manchester, UK
10Centre for Genomic and Experimental Medicine, MRC – Institute of Genetics and 
Molecular Medicine, University of Edinburgh, Edinburgh, UK
11INSERM UMR 1163, Laboratory of Immunogenetics of Paediatric Autoimmunity, 
Paris, France

Correspondence to Dr Brigitte Bader-Meunier;  brigitte. bader- meunier@ aphp. fr

Acknowledgements YJC acknowledges the European Research Council (GA 
309449) and a state subsidy managed by the National Research Agency (France) 
under the ’Investments for the Future’ program bearing the reference ANR-10-

Correspondence
 on 26 June 2018 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2018-213745 on 1 June 2018. D

ow
nloaded from

 

http://www.eular.org/
http://ard.bmj.com/
http://ard.bmj.com/


2 Ann Rheum Dis Month 2018 Vol 0 No 0

Correspondence

IAHU-01. We thank Professor Adrian Hayday for critically reviewing the manuscript 
and ImmunoQure AG for sharing antibodies for use in the IFN-α Simoa assay. 

Funding M-LF is supported by the Institut National de la Santé et de la Recherche 
Médicale (Grant number 000427993). 

Competing interests None declared.

Patient consent Not required.

Provenance and peer review Not commissioned; internally peer reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 
article) 2018. All rights reserved. No commercial use is permitted unless otherwise 
expressly granted.

YJC and BB-M contributed equally.

To cite Frémond M-L, Melki I, Kracker S, et al. Ann Rheum Dis Epub ahead of print: 
[please include Day Month Year]. doi:10.1136/annrheumdis-2018-213745

Received 10 May 2018
Accepted 10 May 2018

Ann Rheum Dis 2018;0:1–2. doi:10.1136/annrheumdis-2018-213745

RefeRences
 1 Giannelou A, Wang H, Zhou Q, et al. Aberrant tRNA processing causes an 

autoinflammatory syndrome responsive to TNF inhibitors. Ann Rheum Dis 
2018;77:612–9.

 2 Rodero MP, Decalf J, Bondet V, et al. Detection of interferon alpha protein reveals 
differential levels and cellular sources in disease. J Exp Med 2017;214:1547–55.

 3 Sanchez GAM, Reinhardt A, Ramsey S, et al. JAK1/2 inhibition with baricitinib in the 
treatment of autoinflammatory interferonopathies. J Clin Invest 2018.

 4 Frans G, Moens L, Schaballie H, et al. Homozygous N-terminal missense mutation 
in TRNT1 leads to progressive B-cell immunodeficiency in adulthood. J Allergy Clin 
Immunol 2017;139:360–3.

 5 Agod Z, Fekete T, Budai MM, et al. Regulation of type I interferon responses by 
mitochondria-derived reactive oxygen species in plasmacytoid dendritic cells. Redox 
Biol 2017;13:633–45.

 6 Tasdogan A, Kumar S, Allies G, et al. DNA damage-induced HSPC malfunction depends 
on ROS accumulation downstream of IFN-1 signaling and bid mobilization. Cell Stem 
Cell 2016;19:752–67.

 7 Mills EL, Kelly B, O’Neill LAJ. Mitochondria are the powerhouses of immunity. Nat 
Immunol 2017;18:488–98.

 on 26 June 2018 by guest. P
rotected by copyright.

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/annrheum

dis-2018-213745 on 1 June 2018. D
ow

nloaded from
 

http://crossmark.crossref.org/dialog/?doi=10.1136/annrheumdis-2018-213745&domain=pdf&date_stamp=2018-06-01
http://dx.doi.org/10.1136/annrheumdis-2017-212401
http://dx.doi.org/10.1084/jem.20161451
http://dx.doi.org/10.1172/JCI98814
http://dx.doi.org/10.1016/j.jaci.2016.06.050
http://dx.doi.org/10.1016/j.jaci.2016.06.050
http://dx.doi.org/10.1016/j.redox.2017.07.016
http://dx.doi.org/10.1016/j.redox.2017.07.016
http://dx.doi.org/10.1016/j.stem.2016.08.007
http://dx.doi.org/10.1016/j.stem.2016.08.007
http://dx.doi.org/10.1038/ni.3704
http://dx.doi.org/10.1038/ni.3704
http://ard.bmj.com/

	Comment on: ‘Aberrant tRNA processing causes an autoinflammatory syndrome responsive to TNF inhibitors’ by Giannelou et al: mutations in TRNT1 result in a constitutive activation of type I interferon signalling
	References


