WUl oK 2E e i CBE 2 W) 20254 1 H
JOURNAL OF ZHEJIANG UNIVERSITY (MEDICAL SCIENCES) January 2025

Open Access DOI1:10.3724/zdxbyxb-2024-0203

e

ﬁ?’? RINA PR it 1226 s 2 1L 53 ) i
T VAR PR 11 55 )

JERRAL N BE kiR Y F T, Y AR
1. #7 K3 22 B [ 2 B, @7 v AL 310015
2. ML AFEFRMES —EK#2Z WA, #iT 4t M 310009

3. ML K FRIESEHE, AT AN 311121
4 L KFEFRMAES WEFFRE, #T M 310058

(i E] AZBABETRERLZ A PRRE BAYZRGAYZ TG (=] 3 [m]
LM T BB R ARFIENAY 2 RS R R, ERRIBA IR E AL, BRAE & ;
540 e BB RN T IS i % MM, 535 RNA ((RNA) 546 /2 8% 5 4% - 5] 2 [t
BHoFate iu&%ﬁtRNAmiH&(tRF)Fi F o Em R AR R BEAEA, %’f
%‘%ﬁéﬁiaﬁm‘? ARG ARG AR EFR2ER, FFGIRNAGYS £ /b2

AT MM R IR 89 KR ALE] I AR X 4 R ;zu%?lﬂ%a/f\%m%ﬁ 4 tRNMMMp
“F’gw%*ﬁa%#ﬁé%wa 3t A2 40 (RF K F A, i TR E G AL & Fo il 5
BB KL, # AN 2 A E . WO A BB AT TR R B R A RF KT 2R
BB E T, T ARFATAPZBATHRERERA R GHH, AT RNA &
%u%fwﬁ‘vééi%qé% BB A RAIR T F AN ZRRAT R R R T e AE

, L35 2 309 % AL T IR 5 ) At A 3E 2 69 (RF £ R AL, UG T T tRNA 4%
TVM’FiJ«éJ’z‘? 2 3R AT M M R R 0 kR e b

[%ﬁim Ab 2B ATE B M SR 9% 5 5515 RNA R WL A 1546 ; 2515 RNA AT 4 K 5%

[ PB4 ZS ] R394;R741.02 [ TEkbRERD ] A

Abnormal transfer RNA epigenetic modifications and related
impact on neurodegenerative diseases

TANG Mingmin'?, BI Hongyun**, DONG Zijing', ZENG Linghui' (1. School of Medicine,
Hangzhou City University, Hangzhou 310015, China; 2. Department of Neurology, the

Wk B (Received) :2024-05-16 &R 1] H I (Revised) :2024-10-30  $£32 H ] (Accepted) :2024-11-11 LT & %
H i (Online) :2024-11-28

E 2 T1H (Funding) ; E 5 [ AR £ 4 (82304472) 5 #if Kl i 24 B BHIF % 7 4642 (X-202103,J-202105)

8 —{E#& (First author) . 5 W, BYEESY 51, 322 ZF o 23R AT PR A8 HEgoms RO ML AF 98 25 B0 1F 4% 5 E-mail : tmm0907@
163.com; ORCID : 0000-0002-4053-9911

815 1% (Corresponding author ) : ¥ ¥ 1% , 2 4% , T+ A= S IW , 3228 G54 2 25 B 22 TF 57 5 E-mail : zenglh@zuce.edu.cn;
ORCID :0000-0001-5924-4419



I, A5 B RNA ARV A4 18 1 B S 0 M 220 B A T PR A8 MR HY) 52 )

+ 50 .

Second Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310009,
China; 3. Liangzhu Laboratory, Zhejiang University, Hangzhou 311121, China; 4. School
of Brain Science and Brain Medicine, Zhejiang University School of Medicine, Hangzhou
310058, China)

Corresponding author: ZENG Linghui, E-mail: zenglh@zucc.edu.cn, ORCID: 0000-0001-
5924-4419

[ Abstract ]|  Neurodegenerative diseases are a heterogeneous group of neurological
disorders characterized by progressive loss of neurons in the central or peripheral
nervous system. Research on the pathogenesis and drug targets of these diseases still faces
many challenges due to the complex etiology. In recent years, the role of epigenetic
modifications in transfer RNA (tRNA) in neurodegenerative diseases has attracted
widespread attention. The tRNA modifications are crucial for regulating codon recognition,
maintaining molecular structural stability, and the generation of tRNA-derived fragments
(tRFs). Recent studies have highlichted a close association between abnormal tRNA
modifications and the pathogenesis of various neurodegenerative diseases, especially for
abnormalities of elongator complex-dependent tRNA modification and methylation
modification, which impact the translation process and tRFs levels. These changes regulate
protein homeostasis and cellular stress responses, ultimately influencing the survival of
neuronal cells. Moreover, significant changes in tRFs levels have been observed in
neurodegenerative diseases, and specific tRFs show distinet effects on neurodegenerative
diseases. This review aims to provide an overview of the physiological functions of tRNA
epigenetic modifications and their regulatory mechanisms in neurodegenerative
diseases, covering both classical functions such as codon recognition and non-classical
functions such as tRFs biogenesis. Additionally, the potential of targeting tRNA

modifications for therapeutic applications is discussed.
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[ F5HRIE ] T /R 3% 53 9% (Alzheimer’s disease, AD) ; 184 #& J& (Parkinson’s disease,
PD) ; L& %541 % A% 4% (amyotrophic lateral sclerosis, ALS) ; #i& RNA (transfer RNA,
tRNA) ;tRNA £7 £ /1 X (tRNA-derived fragment, tRF) ; 454% RNA (messenger RNA,
mRNA ) ; Z B8 & 3 45 &% & (guanosine triphosphate binding protein, GTPBP) ; £
19 B ¥ 2 4 4 (elongator complex, Elp) ; AIkB B /& # (alkB homolog, ALKBH) ;
NOP2/Sun RNA ¥ 3k 44 4% B (NOP2/Sun RNA methyltransferase, NSUN) ; FA 71 tRNA-
A% ¥ Ik % 4% B (queuine tRNA-ribosyltransferase, QTRT) ; 4~ QTRT %5 # 3% (QTRT
domain containing, QTRTD) ; tRNA #F 5% £ B 3 BL & B (denosine deaminase tRNA
specific, ADAT) ; & yrdC N6- 7 2Bt 2 Ik F Bt 4% 45 8 25 #) 3% (YrdC N6-threonylcar-
bamoyltransferase domain containing, YRDC) ; tRNA I %K Bk 2545 B (IRNA isopen-
tenyltransferase , TRIT) ; tRNA ¥ & #5 45 B (tRNA methyltransferase , TRMT) ; 44 &k 3
A %, B (pseudouridine synthase, PUS) ; tRNA £ 2 89 & 3 # 5 RNA (tRNA-derived
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stress-induced RNA , iRNA ) ; # 2.4L 4 3 AL B (superoxide dismutase, SOD) ; 5L ## B
F % A ¥ A% B2 35 (cleavage factor polyribonucleotide kinase , CLP)
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