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Advances on the role of primary cilia in neurological diseases
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Abstract: Primary cilium, widely distributed in mammalian central nervous system, is an important extracellular organelle of cells.

The primary cilia contain a variety of ion channels, G-protein coupled receptors and different kinds of kinases, which indicates that

primary cilia can detect extracellular signals and transduce them into cells to regulate various cellular and physiological processes. In

humans, mutations of genes related to structure and function of primary cilia always cause various monogenetic diseases. Moreover, a

series of neuropsychiatric diseases and neurodevelopmental dysplasia are caused by abnormal functions of G-protein coupled receptors,

kinases and ion channels in primary cilia. This article reviews recent research progress on the role of primary cilia in related neurological

diseases.

Key words: primary cilia; G-protein coupled receptors; type 3 adenylyl cyclase; depression

1 AERELRLHMTIEE

2F B AR AE AV B PSP AR H IR ST (1
AUMAS, KM IUROR B 2 = kA% 1 LB
AR AR BA T BL . BRI
ERTBL 0N 4 By - P BAEER. P B, B
JRAEF B BT ARG, LT
BRI JFURTAH 5 20 T A, AT A7 40 AN [7] 358
(ARSI = B s it i N BT i A S
22 ey rp O AR R AR, I A 2T T TR B

Received 2019-07-18  Accepted 2019-12-16

FEARI) O X ERTEHEZ B UE s, [RIIN # ok B BErp
ORI R E LT B . A EBEEA T4 5
Hee A B2 0. FEENOESEMZ, S48
B A E . IR LF B2 S D ReA ], 4
BRI N “9+27 Bk “9+0” PANEAL W (i 1) .
— B DL R, “9+2” B4 E NIZ ) B4 E (motile
cilia), FHHAFFILESNE R 9 AR —IAEFI A 2 AR
CMERIRY 5 “9+0” TAFFNERIETEFE (non-motile
cilia), AWK L TE (primary cilia) ¥, Fr/a]Hr/b 2 4

"Corresponding author. Tel: +86-21-54237636; E-mail: hongcao@fudan.edu.cn



Malhe 355«

A
©®o
8 (o] o] 8
Q:Q_)d)é?
77
6 a0

eJ

/ { A 4
v/ “, ~ | o~
A 4 A 4

K1 ABREARG R Z R LA R BRI RBES

PRZ A A JR 4T FBAE XA 2 22 G0 Hh A T R S0t Jj 489

20 um

Fig. 1. Ciliary structures and expression. A4: Two types of ciliary structures in vertebrates: most cilia in cells of pseudostratified ciliated

columnar epithelium are motile with ‘9+2” arrangement; Most primary cilia in neurons are immotile with ‘9+0’ arrangement. B:

Immunohistochemistry staining showing that primary cilia-expressing type 3 adenylyl cyclase (red) in mouse prefrontal cortex. Green:

AAV-GFP-positive neurons. The nuclei were counterstained with DAPI. Scale bar, 20 um.
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Fig. 2. Possible mechanism of the role of primary cilia in neurological diseases. The ciliary membrane is continuous with the plasma

membrane. Specific signaling proteins are selectively targeted to and retained within neuronal cilia which contribute to several

neurological diseases. These signaling proteins include enzymes, such as type 3 adenylyl cyclase (AC3) and ARL13B, the GPCRs,

such as type 3 somatostatin receptor (SSTR3), type 6 serotonin receptor (5-HT6R), melanin-concentrating hormone receptor 1 (Mchrl)

etc, and ion channels. Dysfunction of these proteins in the primary cilia will cause aberrant intracellular downstream effectors, and

ultimately influence the function of the neuron.
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