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Abstract: Parkinson disease (PD) is a complex neurodegenerative disorder characterized by a variety of motor and
non-motor symptoms. Many studies have shown that the transmembrane protein 175 (TMEM175) gene may be a potential
target for the treatment of PD and other neurodegenerative disorders, but the specific pathogenic mechanism remains
unclear. TMEM175 is a lysosomal protein-coding gene that encodes a lysosomal proton channel protein. This article reviews
the research advances in the characterization of the TMEM175 gene and its encoded proteins, the clinical features of
mutant PD, and related pathogenic mechanism. It is shown that the TMEM175 gene has an impact on the pathogenesis of
PD, and patients with different mutation sites tend to have different ages of onset and clinical features. Compared with the
patients without TMEM175 mutations, the patients with TMEM175 mutations tend to have an earlier age of onset, more
severe motor symptoms, and more susceptibility to cognitive impairment and non-motor symptoms. This article

systematically reviews the TMEM175 gene, in order to assist in the early diagnosis of PD and the discovery of new disease-

<121 -

modifying therapies and treatment strategies.
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e U5 LT GWAS ®F 58 & B, TMEM175
(transmembrane protein 175, TMEM175) & [H 2 573
A4 AR 1) — A 3t A5 XU PR 28 SRl ) — TR
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AT AT A9 R PD GWAS Meta 438 i 34 1
45 Y AR bR — A B I TR
BT 09 2> XA 45 4 5 391 8 8 GO G
i (cyclin G-associated kinase, GAK) | & & % H
1(complexin 1,CPLX1) I TMEM175, i TEM1&5
L4 A & 9 P DG 3L A Lo 82 T T W RS2
G AR EORAH DRI HE D . GAK & LRRK2 ZEH 1 2
FNZE G AR T LRRK2 B RIIE S I UK T A 154
WA AR AL = L SI A RIS IIESE /N R CPLX L
FE A PR (knockout, KO ) 2 5 B35 e /] e 7
SRTE B LR b A B AR I TMEM 175 2K
AR T BE A 48 AR B0 L A

NI TMEM 17545 WA~ FE 30 WL B H TR 2
1% (single nucleotide polymorphism, SNP) {3 i , EJI
1s34311866 (c. T1178C, p. M393T) Fl rs34884217
(c. A194C, p. Q65P) , 3% 1~ UL 1) 2 5 22 57 55 PD
g WU A M0 B /N A 6 B R A (minor
allele frequency, MAF) 73 5| K 17. 5% . 7% """, ¥4
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TMEM175 &R 4% (1) TMEM 175 2 [ J&—Fh
LTI AR R 38 2o 70 20 A AR 1 1% B 1 93T o
F % £ 1 8 i (lysosomal proton-activated proton-
permeant channel , LyPAP) A 5 145 A4 5t 1 it s
MR, ATMEM175 (human TMEM175,hTMEM175)
e — A RNE ARG, 45 B4 R 2x6 S 1
NE 2 5E (transmembrane helices, TM) 2 %, , ¥ 18 PN &1
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764 151 PD f5 # th & 31, M393T % 58 75 (%) # &5 IA\ J1 fig
NMZ e I B T RM R B EH . b,
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BRI IR TR A Mg , 2 5 2R R AR Y o R L
& AW N SN Ca 5 51 45 ReRE i i 1
T AR TR | A B A S K I AR A 22 AOIR
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R B AT T 30K 2 % 6 B RN A0 i S5 2 ) g - A G
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BB 1. VSR pH IEE AT A R A B X s b 28R
AT PR TP i S i AR SR AR AR A pH A
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IT T B M BRI pH R PR AZ 0, DA Y Wit AR
RIS Al A S H o Jinn EPYE R TR R g
Xf TMEM175 # 3 fig #E 47 17 0F 58 o BF 52 0E 52,
TMEM175 it Z 2 3B B AR pH (AT, T =
S0P il AR A Al T PR AR A AR T GBA T ME R AR
75 Wi A X WA B T BR 2 RE 32 B 5 e, DL B £k
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TMEM175 Y) BE 5 % = 30 B 7R 0 41 21 28 1 1
B (cathepsin B, CTSB) F12H 2145 [ fif# D (cathepsin D,
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T —Fh B A PR U0 I R S B (protein
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ZRARRY , AKT 5 TMEM 175 & A2 BHL , H* (1) HE H i 8
SZBH, MRS AR pH SRS , AT e A2 4 Al A vh 4%
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SR EE B S ECH MR . V-ATPase BTG PE 23 it
& IR AT B, Y A B R A
TMEM175 4 S 1 J51 F A0 It 23 3B Wi 8 fn . 7 ik =
TMEM175 B OL T , H Tk = 5125 B 1 i
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S5V AE DA 4 AR5 1 4H BT RN BRI il 8245
B T HGAE N fEH A S g AT A 2/ N RUAR N,
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TR REZ NS

Zhang %5 FH I g 8 1 T 20 27 S 0RE IR
F W BB A B R N AR ST S SR T, S i A
AH ¢ B 2 1 LAMP-1 (lysosome-associated membrane
proteins) A1 LAMP-2 H % 5 % [if R B F o E
TMEM175 AH T AE I 40 FL 05 Pk o 3X Fl LAMP 11
VR FS A T TMEM TS (5 FA% S (i 0k 1 BV R
Al 3 XoF 7K A it o 90 P 28 O H B A R P pH 3R B
YK LAMP-TMEM 175 (4 #8 B.AE FH 25 A0 %5 Bl 4 pH
18, 458 T I BHAOK ff D e

3.2 ZRAR AT R RS B SR AR
P8 1729895 I F Bel-2 (B-cell lymphoma-2) Fl i 14 44
(reactive oxygen species, ROS) #B f& 4 Jifg g T~ 1) ¢ i
P F o Bel-2 19 38 35 FN G AR AL T 8009 [ W AN
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o FORT BB ST 2] Bel-2 W] 5 TMEM 175 35454
FJEPIH TMEM175 W T 6E , 107 Bel-2 4 5P 40 41 7] 00
AT HESER TMEM175 WG PR o 3 0K B 19 ROS A B
YRR A0 0 1 AR BRI AR 1 9 ROS W 45 &
LR R N T AR AR 5 . AR A TR
BUBFSE R & B ROS F TMEM175 TE i, T — 4~ 1E 2 it
[l % , BN & PR3t 263k TMEM 175 J5 PR 25 3044 4 i A 24
3 ST SR AR I H A7 M A, DT S B0 Ak 4t
B , 81 ROS B4 /'™ . ROS M 1% TMEM175 %
AWTE A 2257 BTG BRZ W LRI, dnitk ) 2
TERGIE S w8 . R, TMEM 175 7] fig & ROS 52k
RNl ST U L R

3.3 TMEMI175 SAZ A 8 22 8 VE 7 55728 SR H
ML IR TMEM 17545 WA HL3E R WL R LA 5
Bl p. M393T Fl p. Q65P, Jinn %5"*38 if shRNA X%
LR AR - ) i A 5 R R A T B (KO R B, TMEM 175
JEME—— A SR IL -2 Al R 1 (p-a-syn) /KP4
PEFRGEAR G o X p. M393T AR R #EAT I T BEWF
SE R, B X TMEM175 Y) fig i) 5% i 4 T B 4 A
(wide type, WT) 135 A i B (KO ) AL Z 1], ZE YLk
FE XV il A pHL IR 15 B A, A R TS R R A T
R AL VS U 2 102D, p-ac-syn BB R T
B, it 2638 WT TMEM175 £33 /) p-ac-syn, T i3 32
K p. M393T AN £ M AF a-syn W FR L . X BB 4t 3
B, YLt fA 4pl6. 3 PD RUBS 47 i 19 245 55 2
TMEM175 p. M393T AR {RIK (1) . XF TMEM175 1) 14
I AT RE S R a-syn B AE W SR R ME . Wie 282V
1o 23K A8 B [ 18 A HEK293T 48 g A9 e, A= 330
ST LA A N 11 5 PR A /N BRURP 28 7 19 FiL A 3 SR
PR, R A T B AR A M393T 58788 78 1) Hi, 3 B 8 PR A1
T250%. Xt T Q65P AR 7 , b 58 A48 X 24 Jifd 1+
AR FIURAATRE Iy B, BF A UYL 3 h e H
T O, M AF RUVYUK 3 h Ji5 L i 2 b B AR R B A
6 h G LA e k. RS SR UL, p. M393T /&
eI ZAR | 1M Q6SP M2 I e ARG M2 Ar . %
Nk W E— RS TMEM 175 A RS S 80 B
£ U RE M 20 KRB s T RESZ 48, 1 TMEM175
P DIy fi ik B 728 A 5 A 4 R S8 A A R s Bl R

R BEA T
4 B %

28 FRRR , TMEM175 BA 3845 S0 v, X i 4
TR I B IR AT S, HLAS [R) 28 28 67 15 R IR AR B ifs
REFFB AR . TMEM175-PD AH%E T AE#E47 2 & 9%
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FEE A, TMEM1TS (/) 2 BN R O 48 R 452
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