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Research Progress on the Role of TRAPPC Family in Neurological Diseases

WANG Qingyan”, HE Mengze”, WEI Ding, ZHANG Xin, XI Huilin, WU Jiajun, YANG Yanling, LI Youlei*
(School of Medicine, Yan’an University, Yan an 716000, China)

Abstract The TRAPPC (transport protein particle complex) is a multi-subunit complex that is involved in
the formation of TRAPP. The TRAPPC family is involved in various key physiological processes such as vesicle
transport, autophagy, and glycosylation in the human, and is essential for nervous system homeostasis. With the
advancement of the field of molecular biology and the wide application of high-throughput methods such as micro-
array analysis and next-generation sequencing, the diagnosis of inherited central nervous system diseases has been
more accurate, and the important role of TRAPPC family members in neurological diseases has been further clari-
fied. This article reviews the effects of the TRAPPC family on the development and function of the nervous system
and the research progress of each subunit-related neurological disease, to provide new ideas for the clinical treat-
ment of related neurological diseases.
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Fig.1 Composition of TRAPPC and the role of TRAPPC subunits in the nervous system
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Tablel Mutation sites of TRAPPC-related subunits and related neurological diseases

TRAPPCIF 4 AR AR FHRANE R GoPhi
TRAPPC subunit ~ Subunit action Variant Associated neurological disorders
TRAPPC2L The core ingredient ¢.109G>T; (p.Asp37Tyr) homozygous muta- ~ Neurodevelopmental delay, rhabdomyolysis,
of TRAPP plays an tions " developmental arrest, epilepsy, tetraplegia '
important role in the ¢.5C>G; (p.Ala2Gly) homozygous mutations ' Neurodevelopmental delay, intellectual disability '
later stages of the vesicle
transport and secretory
pathway from the
endoplasmic reticulum
to the Golgi apparatus
TRAPPC4 The core ingredient of ¢.454+3A>G homozygous mutations 22"’ Motor retardation, developmental deterioration,
TRAPP early-onset epilepsy, microcephaly, progressive
spastic quadriplegia *2"¢"!
Chrl1:g.118894087 118894113del(hg19); Neurodevelopmental delay, unsteady gait,
¢.638 *4del; (p.Gly213_Ser219delinsGlu- hypotonia, dysarthria, lateral nystagmus, thinning
ProValMetAspProGlnlleLeuArgValProAl- of the corpus callosum, mild cerebellar atrophy **!
aThrArglleLeuLeuLeuThrLeuGInTrpLysSer-
GInGInProCys) homozygous mutations **!
TRAPPC6A The core ingredient of ¢.T319A homozygous mutations " Intellectual disability, speech delays, facial
TRAPP. TRAPPC6A deformities, polydactyly
dysfunction can lead to
inappropriate protein
accumulation
TRAPPC6B The core ingredient of hg19:14:2.39628756T>C homozygous muta-  Neurodevelopmental delay, intellectual disability,

TRAPP tions [

autism spectrum disorder, language impairment,
generalized tonic-clonic seizures, microcephaly in
two patients, thin corpus callosum "

¢.454C>T, p.Q152* homozygous mutations ®*)  Microcephaly, neurodevelopmental delay, intellectual

disability, epilepsy, spasticity, dystonia **!
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TRAPPCIE 3 EFEAE BTN HHRME RGBT
TRAPPC subunit  Subunit action Variant Associated neurological disorders
TRAPPC9 Specific subunit of ¢.1639A>C (p.Asn547His) homozygous muta-  Intellectual disability, scoliosis, coordination
TRAPPIL It is an tions P! disorders !
important binding site ¢.64G>A (p.Glu22Lys) homozygous muta- Neurodevelopmental delay, thin corpus callosum,
for Ypt32 (Rabl1 yeast  tjons B diffuse myelin dysplasia !
homolog) and plays an
impoﬁant role in the ¢.1205G>T (p.Arg402Leu) homozygous muta-  Thin corpus callosum, cerebellar hypoplasia,
function of TRAPPII tions 1 decreased white matter, scoliosis %)
¢.3435delG (p.Thr1146Profs*8) heterozygous  Intellectual disability, microcephaly, autism ¢
mutations !
¢.623A>C (p.His208Pro) homozygous muta-
tions ()
c.1678C>T (p.Arg560Cys) & ¢.3370C>T
(p.Pro1124Ser) compound heterozygous muta-
tions 1
€.696C>G (p.Phe232Leu) homozygous muta-  Severe developmental delay, intellectual disability [
tions [
¢.2415 2416insC (p.His806Profs"9) & Intellectual disability, autism spectrum disorder,
¢.3349+1G>A compound heterozygous neurodevelopmental delay, microcephaly,
mutations [*) abnormal brain development (¥
¢.2288dup, (p.Val764Glyfs*7) homozygous Neurodevelopmental delay, cognitive impairment,
mutations ! learning disabilities, microcephaly, hypotonia **!
TRAPPC10 Specific subunit of (p.G1131Vfs*19) homozygous mutations *!  Intellectual disability, neurodevelopmental delay,
TRAPPII speech impairment, decreased muscle tone **!
Specific subunit of ¢.2938G>T (p.Gly980Arg) & c.661-1G>T Congenital muscular dystrophy, fatty liver,
TRAPPCI11 TRAPPIIL Involved compound heterozygous mutations ‘! congenital cataracts (!
in autophagy and ¢.2938G>A (p.Gly980Arg) homozygous Developmental delay, muscle weakness, muscle
anterograde membrane mutations “*<"1 spasms, hip dysplasia, scoliosis, and one patient
transport before the presents with bilateral cataracts "
endoplasmic reticulum
and Golgi apparatus ¢.1287+5G>A homozygous mutations “***"!  EEG (electroencephalogram) abnormalities, mild
brain atrophy, intellectual disability, early-onset
muscle weakness, dyskinesia [*¢%¢7)
TRAPPCII ¢.3092C>G (p.Pro1031Arg) and Patients with TRAPPC11 and TTN mutations
TTN ¢.19481T>G (p.Leu6494Arg) two-gene  develop proximal muscle weakness after the age
variants [ of 35 years, consistent with symptoms of limb
muscular dystrophy !
c.1287+5G>A & ¢.3379 3380insT Neurodevelopmental delay, epilepsy, hypotonia,
compound heterozygous mutations ©”’ spasticity, cerebral atrophy, decreased white
matter volume ")
¢.1893+3A>G homozygous mutations *’! Brain atrophy, neurodevelopmental delay,
scoliosis, achalasia [/
¢.751T>C & ¢.1058C>G compound hetero- Proximal muscle weakness, neurodevelopmental
zygous mutations "*! delay, EEG abnormalities, cerebral atrophy,
decreased white matter volume '
TRAPPCI2 Specific subunit of ¢.1880C>T (p.Ala627Val) homozygous Cortical atrophy, cerebellar atrophy, epilepsy,

TRAPPIIL Play an
important role in
anterograde membrane
transport from the
endoplasmic reticulum
to the Golgi apparatus
and transport within the
Golgi body

mutations *>%7

¢.679T>G (p.Phe227Val) homozygous muta-
tions &7

¢.145delG (p.Glu49Argfs*14) homozygous
mutations *°

¢.360dupC (p.Glu121Argfs*7) compound
heterozygous %!

¢.1880C>T (p. Ala627Val) compound heterozy-
gous %

microcephalia %7

Severe disability, hearing loss, spasticity **!

W4 g RN FRH S 74, f4 c.”FRcDNAZE T A, fi4p. " KnE AR S HFH; > B del: MIFE; dup: ZH; ins: fiA.

The prefix “g.” represents genomic reference sequences; the prefix “c.” represents the cDNA reference sequence; the prefix “p.” represents the protein

reference sequence; >: replacement; del: deletion; dup: daplication; ins: insertion.
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