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Letter to the Editor

Early infantile epileptic encephalopathy 29 (EIEE29) is an
autosomal recessive, early onset epileptic encephalopathy in the
central nervous system. EIEE29 shows a severe neurologic disease
with congenital microcephaly and progressive diffuse cerebral atrophy.
Missense mutations of cytoplasmic tRNA catabolic enzyme, alanyl-
tRNA synthetase 1 (AARSI), are known to be associated not only
with Charcot-Marie-Tooth disease type 2N (CMT2N) but also with
EIEE29 [1-3]. Although two types of mutations (Lys81-to-Thr [K81T]
and Arg751-to-Gly [R751G]) of AARSI are responsible for EIEE29
(OMIN No. 616339), it is unknown whether EIEE29-associated AARS1
mutations have pathological effects on neuronal morphological changes
and differentiation.

The plasmid encoding the wild type, K81T, or R751G construct
(GFP-tagged one) of human AARSI was transfected into cell lines
suitable for transfection (COS-7) [4]. In the Figure S1, the wild type
proteins were localized in the cytoplasm. In contrast, the K81T or
R751G mutant proteins exhibited punctate structures. To investigate
which organelles contain the K81T mutant proteins, we stained cells
expressing mutant proteins with an antibody against KDEL antigen
(an endoplasmic reticulum antigen; Figure S2), GM130 (a Golgi
antigen; Figure S3), or LAMP1 (a lysosome antigen; Figure S4). The
K81T mutant proteins resulted in being colocalized with LAMP1 and
partially with GM130. Similar results were observed in the R751G
mutant proteins (Figures S5-57).

In addition, it would be of note that neuronal cell line N1E-115 [5]
harboring the K81T or R751G mutant constructs exhibited decreased
differentiated phenotypes compared with their parental cells (Figures
1 and 2). Further analyses will allow us to promote our understanding
not only of the detailed mechanism whereby mutated proteins inhibit
differentiation but also of the relationship between EIEE29 mutations
and their in vitro pathological effects linking to the in vivo ones.
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Figure 1. N1E-115 cells harboring the Lys81-to-Thr mutant construct exhibit blunted
differentiation. (A) N1E-115 cells stably harboring the AARS1 mutant construct (Lys81-
to-Thr) or parental cells were allowed to differentiate for 5 days. (B) Cells with more than
one-cell-body length process were considered to be process-harboring, differentiated ones
and statistically shown (¥, p < 0.01 of one-way ANOVA with post-hoc Fisher’s test; n = 3
fields). Left two bars graphs are data from parental cells and right two ones are data from
cells stable clones
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Figure 2. Cells harboring the Arg751-to-Gly mutant construct exhibit blunted
differentiation. (A) Cells stably harboring the AARS1 mutant construct (Arg751-to-Gly)
or parental cells were allowed to differentiate for 5 days. (B) Cells with more than one-cell-
body length process are statistically shown (*, p < 0.01 of one-way ANOVA with post-hoc
Fisher’s test; n = 3 fields). Left two bar graphs are data from parental cells and right two
ones are data from cells stable clones
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