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FEARFHEBUREEHZRITHE
BRfm PRI BURVLEI B ERIT R
W LED EAMED  FE e
(V EESBER R E R B 2B R AL, KBRS R EHEFT L, BT 1000535

) NIRRT F S5, JERT 1000535 ) H AR AR M I IR I RISY T S IEFE L, JEAT 1000535
O Jent i KR IE BE B R S BRI ATZE T, bt 1000535 > #H M A AR e F A 50865, bt 100053)

W' EABAHEBE (palmitoylation) JE—Ffi WAy S-BEALIEM, K8 SR E AR AN b, S EL vl el
TERRE 534, B TR IER IRE 2 CE 2, BORBZ MR RY], ##¢ 1 ZDHHC (zinc finger Asp-His-His-Cys
motif-containing) H HBEHEFEFLM (LUT APk ZDHHC ) e 20k B Al SR R EOCHEVE T, TR 15t A 2 e U 2 22
il 28 RGEPIR BT TERG Y o A SCERIR T ZDHHC BEFE AR 28 R G0 A R I X RN A B 2R L ) 30k e T g 26 5%, R0 T &5
R ISEAL ) RHE AL S HAE M 2B AT TP B A E . P98 R, ZDHHC B A BT S EAAE 3225, JF HHAE
P22 R GE T Y FRIR AT XU S P A2 O R RO . S S B T R 91 e 22 T S RE RN 5 M % 3 Y GBI 2 — . 2
T 2B AT PEB Th A OGS BEAR 1 (AiEMRE B VR B WA 1) B ARG T CHngE M AR AT 1 A B LS DT I 1)
AR AR AR BE A . S B RSAR I Al RESE i S X S8 B FUSOAROAR S, IR 2R AT M AR R R . DAL, A O
o PR BB AR E IR, AT R ) JHG S SR S B 2 TR ) s 28 M SR, E T RVA Y7 AR 2B AT B S T i e 4
Mo SR, YTTAEERIE A BOARAAFAE — SRR, AR R AR A5 T o AR A TR Y 77 o BT AR AR A ARG i 3=
BT AR IR AN e = IR B ICFI AT, (LS Ty i w52 2% ELAR RS o IeAh, SRR DN D7 2 T RE 2 S B I 2 1
FRLH MG RAFAE 22 5, X — B3I T OFFE 0 B etk . IR A BRI AL TE Al 28 RGeS Th BEFHAILL, JF IR R AR
RAMEA, T 7n LB LT AT A B A6 7 R G2

KB PEMBEL, BTRPOEEN, B, B2 AC iR
FESES R741 DOI: 10.16476/j.pibb.2024.0261

A TRRAEBE L (palmitoylation) J& ELAZ 4 fifd
R i Y — R A T S-EEALIE S, AEMAE RS
Tz R T K AR SR AR IR T P
HEFEY E AN AR (cysteine, Cys) 5%
B, [EAFEERE, XAl R R TE
FEARME AN IR B = 2z ] 2 p sl e o A B AR AL
WEHTEAL 2o A R %) PR ) 2 vl LA SE i) Jeg il
). SSRGS, BIANFER 2 o0iE 3 i
Fristy, Mg 0 852 5 8 BT i - A
WA o bRl E R E AR
SFHUR AR IR- A ATR- A TR-F- M 2R (aspartate-
histidine-histidine-cysteine, DHHC) &y £ il
ESEER e, X —FE P X T e A IVE A AR i s

W (palmitoylacyltransferase, PAT) IJHEZE K H
BT XA DHHC L7 T— 15 &b
e e R g5 BN, B R T “ZDHHC “fiy
2k NIk PR 4 4 i 23 b 5% BF4E Fl DHHC Jk
JPHIRE (ZDHHC ), i /) U R 20 U 4 ) 24 Fh
ZDHHC g ' o F b A 1 16 5 b A 1 2 11 75
(palmitoyl-protein thioesterases, PPTs) % J]J4H %,

« [E 5 HARBIF IS (U20A20354, 31627803, 81530036), bt
MR ARZE R 2 (2201100005520016, Z201100005520017), Fh
HoBI#20308 KT H (20212D0201802) FIE #BEEE B2 A1 # hls
(CX23YZ15) %hh,

s TR RN o
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X S BA /B K i B 245 A 0 (a/B-hydrolase
domains, ABHD) , {4 5 tH I 25 1 &3 B 6 1
(palmitoyl protein thioesterase 1, PPT1) . i34 H
RS 1 (acyl-protein thioesterases 1, APT1) Flfk
3 OB BE B 2 (acyl-protein thioesterases 2,
APT2) o),

FRAE AR 15 P 2T R s AN A i 15
W 2R EAEH L R 245% 5 il
W UEAF B RY), IS 2R R+ a4
FH. RASEUBBECEN . F90T. i
T SRR A Y — O, AR AR R R AR
F 5 A B %  (membrane attachment) . 1 11,
ZDHHC3 FJ LUIAF AR Bt -2 53-8 4L -5- 1 -4 5
M 27 {&  (a-amino-3-hydroxy-5-methyl-4-isoxazole-
propionic acid receptor, AMPARs) FJ\V #{, F
FE GluA1 I GluA2 PIEEE, RIS AMPARs
T FRIK 11, S5 B X 95 (postsynaptic
density-95, PSD-95), fEh—Fa4LEr, Al
M ZDHHC FEREAL , [Alif-dL A4 ABDH17A 4%
ML, SEmn 2 fil)5 Bz AR HR 5 U BRI ST
78, ZDHHCS fE S Rt Bt 1L PICK 1, n] AESY 5t
GluA2 1 iz iy JT A2 #F H 78 B8 G X A9 38 1) 2 7
(membrane microdomains) '’ . ZDHHC7
ZDHHC21 %5 11 15 Sy PATs 3 1 A 5 M 8k 3% 32 1k
MR 2k
(progesterone receptor, PR) Al M i £ % Ik
(androgen receptor, AR) MIFRHRIMEAL, 520w H AR
FEAN, PRI A7 (R BR IS I UL FE (5 SR 0
Ji—J71H, FREEL L S A B AR T, A
AR P9 A1 B 2 22 ) A 2 R FORS 1 8) B IX 3T
(ANARAE) , B AR AR G2 AR HLTG PN 5 H A,
B EAER], B ORE B e R Y A
RIEDRE Y o AR Ak 4 7 1 R AT AR R R
A A 32 D E AR LE, R fE R 2 0T
2 (HAR SRR, ARREIEIL T SR AT
PEGEEOCHR B9 , 3 Z B AYEK R LA TE T AR
Tt 1 A1 T 1 5C B2 99 AH OC 2 1 5T 19 1 g AN B S
A 23290 AR 4 7596  (Parkinson’ s disease, PD)
DI M Z 4L 50%  (Huntington disease, HD) &)
K 2T B & K BT )32 W 2R 1 Joa A el Tt 1k 28
b 2o, FRATTHT I AE — A G R B JR i B
(family Alzheimer’s disease, FAD) % Z& 5%
KB T ZDHHC21 ) T209S 45,5875 5 | i A B w4
£ H (amyloid precursor protein, APP) LI M % &

(estrogen receptor, ER) .

IR # ¥ Fyn (tyrosine-protein kinase Fyn, Fyn) #3%
B B Ak 34 5% 2 1 A2 2F AR UL AR LA % % itk D) g B
fig 27, X IS T R I S S R AT
PR Z 0] AT BEAFTE 42 R SR 2R s DA S A
SRS R VS TE AT BE

SR, H AR SRS AR gt A A I ARAT ISR AT AE
—E R BRYE, FEF AW DIFRAE IR A b
(palmitate-centric) 1Y J5 1% Fl LA > Bt 2 82 hy v o0
(cysteine-centric) W77 2, DIGRHHER Ay Hho0 iy
D7 AL FER O AR IC AR R A . B IR
KA, BT S BRI S W 7
%, B AR B A SR, SRS I B
vk (HTEE L) st mmEs O
TRGEIRRD) AT AR A e )
J7 15 ) 3 R M W AR ) R S H (acyl-biotin
exchange, ABE) #iAK, iR bEtmeibfr S a0 ig
I TR AT e 48 A W o A I ) A= ) R AR I . 7E
MR EEEA TS (mass spectrum, MS), iX
SO VAT S IR BT A R A6 2 1 A AT RE
A B T N F AT 40 i s 41 U ER i e b 5
WMo SR, ANEDT RO AR e A 2 Rl
TEAEAEZE S, X T YR AR R PR

AR RS MEE T ZDHHC BHEM 4 RGP A
Jili X FNAA ISR 8 M T fe 25 5, IR T H 7 ot
PETE W1 Bl 28 0T RE N2 fil A% 32k 0 VE AL o [
W, ASCRALRD 13 A Bt B e pi 22 R ge
A IREEHLE], B HAE Rl 2R A7 0 8 v A 3 %A
FH, FERlaR s 7 HAE s ia T R B RS . ot
Gh, ARICGEANE T JUME T BOARE R AL A I A
FEAT T IR HOR BT G Pk, B FEHESh & T
TAe | AR T IR

1 IR B EI R R IR

FT 2 T ORI AR AR I A AR 3 2 475
o RBEAUINEL 3 Bl BRI TR AR
IR R R S, HETFEZN T SRt
1 5 2 Y g 3 R A ) LA R AR I A 41 o) 590 A
TE&E P, Qiuds B A I RERCRLTF & T T A
ZDHHC A& ZINE M 0 FR A B % B iR £ (palmitoyl
transferase probes, PTPs), REMSHEMLE 1L . SUEHI
T LAY RS R A A L TR, SR RN B
BRGS0 OB A AR NS AL, a2 GE
r A AR TBE 1k Bl PR AR B T SR LA . SR
(Drosophila melanogaster) A7 H 72176 A WA K
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BT 2 R E R T4, DT LIS G
BT NG B PATs R AR IRM S R ) 12 3R
ik, HAETEA 224 PATs M H RSB iRIE . 758
BT AE 1Y S2R+A L AT Y S-F e It 1k 2R 1 B2
SERFIE R BN, KE 3.5% 11 3L PR 58 7= W b A T
AR P, PORPRR IR ATl 22 R G M iz A B
R EEEEAEM . A, Bamji A A 4 it
RNA-seq il /¥ #4 # 7T BrainPalmSeq (http:/
brainpalmseq.med.ubc.ca/), &~ T/NRALE RS
ZDHHC Jiff S i W7 8 e 4H 218 750 R0 g IX v 2=
ISR, ARG SR 5 e ot A i AR Ll DR g
FERFERZ A . X — R wEEL, K
ZDHHC B 40 b BA Z A0 4l fE 7, A48
KRB . BT R FIBTRR 1 X AN TR
20 it B =5 G PATSs 1 PPTs HEATHE 5L %, I RESR
PR S-A AR IBE 4K 2R 1RG0 1% S 240 L 57 RN 2y e 1Y
KA
1.1 ZDHHCHMX SR 5IhEE
NZEHLIR ZH 2t 23 F ZDHHC B, 1M 7] BRI
ZH 2% 24 Ffr . ZDHHC B35 A7 1B A KA 5
Mg -4 = R -4 = R -2 Bt &R (Asp-His-His-Cys,
DHHC) DYRKFESY (tetrapeptide motif) , %3 ¥ 1L
T H1 51 A 2 1 5% 5 21 W 9 5 % e bk IR 1) B8
(cysteine-rich domain, CRD) ' , K DHHC-
CRD " (1), 7EDHHC-CRD Z4h, H4h3 44
ST AT AL RS . R AR -l - H AR
(Asp-Pro-Gly, DPG) FEJF7 . 75 & IR -7 & R -Xxx-
A& WR (Thr-Thr-Xxx-Glu, TTxE) 7 FlAZ R ik
R B SF ) C Y (palmitoyltransferase conserved
C-terminal, PaCCT) FEJ¥. iX 3 4~3E 7 #BA7 T I
() i I, He b DPG 3 )7 % 3 /£ DHHC-CRD 2
HI, 1 TTXE Ml PaCCT #&)¥ {ii  DHHC-CRD ) C
i, ZDHHC BB GHEN, 2054105
4§ B (transmembrane domain, TMD) .
DHHC-CRD {3 755 2 F1%5 34~ TMD Z [i] >/, {EH1%
TEENE, XFMALDENFELS, Hi
ZDHHC4 F1 ZDHHC24 i 9 A 5 4 TMD,
ZDHHC13, ZDHHCI17 Fl ZDHHC23 il 1, & 6 1>
TMDs “?/, X%} F ZDHHC4, 3> TMD {v; T4 ifl 5
DHHC-CRD Z Hij , i 7£ zDHHC24 1, #i4h iy
TMD 37 T C ¥ 45 f4 35k  (C-terminal domain, CTD)
B 3 % 0 % T DHHC-CRD Fl {4 F 3 % 4b
ZDHHC MfEsE 1 3o LRI B EN 2R, 4
KIFFN R G0 kA 53 Bk A28 ZDHHC & 1153 UL

AMFNR . 8 BT R/ I ZDHHC22 £ 263
AN IEIR F ZDHHCS 1) 768 2 R . i -25 1
WA B AE IR B DHHC-CRD Z AMi 5k ik .
L1 1Y 8 1 0T - 28 1 B AE AR T RRAE A 4% ZDHHC6
#J Src [A] J5 8k 3 (Src homology 3, SH3) Al
ZDHHC13 J} ZDHHC17 [ Akr (ankyrin repeat
domain) Jf, ZDHHCS. ZDHHCS il ZDHHC14 [
PDZ 45 B& )7 b 1) 5% B e I 6H i ) 48 55 AR
FH Gl R 8 4y B, PDZ 45 A R E AR
ZDHHC3, ZDHHC7. ZDHHCIl6, ZDHHCI7,
ZDHHC20 #1 ZDHHC21 Hh il HAT ZE AT RE
F T BrainPalmSeq (https://brainpalmseq. med.
ubc.ca/) #E G Z I RNA-seq 845, BFFE & A
W, ZDHHCHEWAUAERZ R G ) iz 30k, 1
HH G BA X, AR Y metacell 26
TR Z (Al i BE AR 5 00 (3R 1) . ZDHHC1 7EMER
ARGk, MMM E L EEA TN R M
(endoplasmic reticulum, ER) FlI%J 2% N & (early
endosome, EE) !, ZDHHC41EM&RGE ) 12
ik, WX 4 A6 W% 2% % . ZDHHCIIL,
ZDHHC12, ZDHHC16 #l ZDHHC19 15 v F 4 Jit
M. HHET, iX5PEEERZ RGP RS
EEERE, I AL, ZDHHC4, ZDHHCY,
ZDHHC12, ZDHHCI15 il ZDHHC23 7 i 58 7 A
TR G IEH AL A S0, HAER BT i
FEIRBEAHNE A 09 A= ) 27 D e i AR AT B 7853 B4R
TWF ', ZDHHC2 il ZDHHCS ¥4 7£ 1 W 5 o g 3
K, HUEENL TSRS o IR N o IR - g 2R ik
A, a2 E AL T BB AR 285 (dendritic shafts)
PN, ESRTERZ, WNSMFTE R,
ZDHHCS ¥ 5 2% A Pk 5 fik (4 T8 ORI/ B 4E R, A
SRR 2 fik ', ZDHHC3, FRA /R ZE 44
5Pk DHHC #HiE & 11 (GODZ), C#iEHIfRENs
f 18 Bk & AMPAR, N-F J£-D-K & & B2 3% 1k
(N-methyl-D-aspartic acid receptor, NMDAR) FI
YRFE TR AIAZ K (type-A y-aminobutyric acid
receptor, GABAAR), M=l & AT#E % ik iy iz
fi . ZDHHC37E N FCiK . 1 S ARy b ki,
AN, ZDHHC3 38 n] LA I Ak — 26 2 5 42 ] 4
LB RENEA, Moo BEHERTE (a6
integrin subunit) . Gos il Gaq £ H, PG iR
# (stathmins) "', ZDHHC6 f&ME—ELAT SH3 &%
MR T, WS — DB RE S K A PAT ¢
WKW AR T, REA% 4% ZDHHC16 it lt At
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R, ARPAFHHEE L) ZDHHCG J2& 41 g & v
M EZIE A, HAM N2 O EZAE R RER, IR
PRIRSE TR ST B 845 % 35 '. ZDHHCT
Y ZDHHC21 H R [al J5 %), ¥ E A PDZ 25 & 5§
(type 1), JFFEMGEL . FEMN . JEAET . MEBERFIPE
MIRAAR b ik o VR 3 A 20 R PN 3 E A T R 3
&, ZDHHC21 i (i F i, B 1ReuS A=A mE 1k
PR 2R, XA (E 55 i — D m i 28
fEIEE R . S AN nT SEPE | AR S
I LR R i 2k Y, ZDHHCS th 245 PDZ 1,
(type I1), FERIKSH AR, WDALZE, &0
TR 2 TT R A DX SRR Sl ey, R XS
55 PSD-95 ¥ 43 4L 5 {37 “) . ZDHHC13 (HIP14L)
FzDHHC17 (HIP14) J& T [Al—#fbs, —FHIHE
A Akr 8k, JF H# 5 % &0 8 1 (Huntingtin,
HTT) #8580, S BT X 3 K 2254
81, {H ZDHHC17 7F T v i 35 A8, i
ZDHHC13 7E A i i FRak S AR08 /0 . FEAA
WENLJT T, ZDHHCI3 FZ 0/ TR, i
ZDHHC17 W = ZAFAE T A N 836 . 28 Ml is oK ity
FIE JRELAA 54 ZDHHC 14 71 5 K 25 3235 %,
A R0 X 5K i S Y PAT ', ZDHHC14
W NN Z Dy e SE 28 A 2k 1 4 /> PAT 2
—, X[ g5 ZDHHC14 M4 (4 FUi PDZ 45 4 15,
(type 1) A K, RNA-seq4iR#t/~, ZDHHC14
PO 7 NI i VI D O QAN = B 7
ZDHHCY F1 ZDHHC 15 15 245 P4 I i) 14 2 fish 11
VIR 54 . ZDHHCO 7EJBFAR IR fh s ek, i
ZDHHCI15 TEMR G B Be i 2R3k, AR Rl o 3R i
A ABAE T Bl Rk . AR b 3R
ik . ZDHHCY YJfE ik 2k 25 T B Ay Pk 5 1 i v 58

filk L ARG, FIH A & 0 S AT B ;. ZDHHCY
DIRBER 25 FEOA R S HIHE R fh el s n, JIf
T AR RS B s 7 ZDHHCY 55 5 bR
N AR A, CALTE S 2ot s 3 KA
TR LA 1 B A o 2 2 i S FL A 194 A0 25 R W 3
= A S SR R ) ZDHHC 1S Ry b 58
A AR, W, ZDHHC15 B 2s i 2 R A%
DLAT MRS Ml R B, 3X AT BEJE H T PSD-95 A A ik
b B FLH G BB (A D TS

/NP A RS, ZDHHC BETEAMNE 4 2
4t (peripheral nervous systems, PNS) HJ#1Z: o0 A1
RX B 22 240 (central nervous system, CNS)
R /2 e B A 22 G MG I (hindbrain) #1280
hmRKIBEE. EEZML0 T, ZDHHC2,
ZDHHC9. ZDHHC17 #l ZDHHC22 % ik # & .
Brigidi % " it i, W DM &R R,
ZDHHCS fE7E T 80% 4 24 A 1 2 fish Rl 47% B 190 il
PEgfirf, [ARE, ZDHHCY #1 ZDHHC15 75 2%
PER G2 il br iC P R 0k Hh ek o) FEAEfh
2261 metacell 7, 5 I it 4l fifL ' ZDHHCO F11
ZDHHC20 ikt . Mite 2R, 0
Pl ZDHHC4, ZDHHC17 1 ZDHHC24 [ % ik K
F 0 FE/NEE AR, ZDHHCY Y 238 i i o
ZDHHC20 J& fir i il B R B e v R IA e £ & 1Y
ZDHHC f , L X J& ZDHHC2. ZDHHC17.
ZDHHC3 fil ZDHHC21, Tifif ZDHHC11, ZDHHCI9
F1ZDHHC25 TEM 284 i rh Rk eIk 00 ARASR
T R AGTHX L E ZDHHC £kt 5 #4on
WAL B ShAS ARG IR Z R e 2R, DL R st
ZDHHC Y = ek Unfal 52 ma i 280 DI BE

Table 1 The structure and regional distribution of ZDHHC enzymes in the brain

R1 ZDHHCESZEHIFEINX 4%

ZDHHCHi SE MR T 4 P 72 7 i [X. A5
ZDHHCI CRD ‘ WBLF, BIZEA WER. NS TTIZ RS &
‘ 485 f Le3] (- fc s Lao]
ZDHHC2 CRD PR R, R M, BRI, s (ol
DHHC 367 IHES [64]
ZDHHC3 CRD R Ak 63 65] NG W, BT T
—{EVDIHINVDA - DHHC |-{IMD3 iVD4HIPDZ binding motit (ype I | — 327 2 R ]
CRD W, EEORIE BEAGME. T, 5.
ZDHHC4

DHHC 344 {4 (3]

AL iR A s Lol
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ZDHHCHi SE MBI 1P 52 7 Jioi X 43 A5
CRD i g S I )
ZDHHCS —{EMDIHIMD2H DHHC |HAMDSHTMD4H PDZbinding mof@PEI | — 715 1 145, 1
ZDHHC6 CRD M JE R L6 PR, W, . T
413 s L40])
ZDHHC7 CRD Rk (6 W, N R,
[ DHHC| 208 A, Rk, T R R o)
ZDHHCS CRD BRXE, MR JTRER HE 5D
DHHC 768 Th [45, 66] ot [40, 67]
ZDHHC9 CRD WM, mREE PEER o o
O DR
CRD
ZDHHCI11 TR _— PRI, B 00 A
ZDHHC12 CRD PR, R 3L JBRAEAAR . R [0
[ - o >
ZDHHC13 CRD P R 63 BER. M. N, JEE
DHHC 622 W N R
ZDHHC14 CRD HJE R L6 W, AR, FERA . D
DHHC 488 it [40, 56]
ZDHHC15 CRD R A 1) TR i g o]
ZDHHC16 CRD W JE R L6 PRI, /g 0]
377
ZDHHC17 CRD RS, MR P, MRER. WEE L TR
[pLie) SO e, MR R M. SRR
ﬁgj [63, 71] % [40]
ZDHHC18 CRD PR Fe g (63 MEER. FEEAT. AV kg Lo
ZDHHC19 CRD Py [ R B
ZDHHC20 CRD JF [ B B AR . TR . R
DHHC 365 stz [40]
ZDHHC21 CRD JRO ., R ONEM. MER. DL T
DHHC 265 f [63 72) AN
ZDHHC22 CRD A B W WS, TEEE. T
ZDHHC23 CRD PR, R D0 g [0
ZDHHC24 CRD PR L6 AN AR BT A

Ty G B [40]

1.2 ZDHHCE#®ZTRXMEH
HAr, JLF—2F0 2 R Ml R AR m L
Y, XEEREERE AL AT RE A VR T 2T A R ) A

I, 1 ZDHHC /) 5 AR vl e 2 08 1 s 2 ool
AE A2 fish (5 326 i S BEPL N 2 — ™. SNAP-25 i
Y HGE AR B LR 2 —, 442 vk
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H (Cys85. Cys88. Cys90. Cys92) 4 HE#l A
fifl 7, AR R A A R LT R TR T
B 2 fih B AT LUJ& 21> PATs ()i . PSD-95 7¢
A2 e E R 5% 5E (Cys3 1 Cys5) b % b i 1ok
677 52 m e %€ fi 5 B0 % X (postsynaptic
density, PSD) (R MBEZALTIRE, STy
NMDAR., AMPAR S&3Z K FE 1 ™. PSD-95 1)
s I Ak 32 22 i g S M 28 o0 P (1Y ZDHHC2 Al
ZDHHC3 4%, AN[FAY ZDHHC X 2 fih 25 14 f 52 0
WARTE, EfITER St ZAEARFAER : 24
2% fih 1% 4 4k BELORT I, PSDO5 14 A5 Al B Ak K A1
AMPAR (5 fil 4, iX — i #2 A %8 ZDHHC2 4
S, MEEN T /R EAR A ZDHHC3 7, AMPAR
NMDAR 7S 2 st e AL R4, s e AT
I ¢ 35 F1 %€ 7 . AMPAR 1Y GluAl FI1 GluA2 7
Cys811 F1 Cys836 &b (1) At I Ak 2% T B AE w8y JR Ak
R R SO SR ik . 5 AMPAR 254U,
NMDAR (Rt B R WA R e, T 7E
B MK 7 X 8 A& T . NMDAR )
NMDAR2A FI NMDAR2B V. 5& 75 H: C i X 3 & 2E
PEREEEAL 0, 2 L ol HR e 18 R S R W R
FERZS % GABAAR A9 y2 3V 3L 78 i Ji X 3 i) 22
AR R R I R AR B, th ZDHHC3 4
5, AR Zon R e S RTIRE, AT
GABA REMNHIPEf LI ) 230 KA i o X I ) 2
AP R gR I LR BRI, X — AL T
P2 TCAN AP T GABAAR I 1E 5 2535 B0, i i
HIRAE 17 2822 5 RNAL 5 T4 ZDHHC3 /) Y) RE S
FRAKT, FEAM IS fil 5 B (miniature
inhibitory postsynaptic currents, mIPSCs) HY4R liF i
FL, XA N TR il GABAAR & 8 /L .
AL, SIS, YT ZDHHC3 Fi 5%
£ shRNA ZRAR 2T, y2 3 FE 1 AR S I
N EWD, HRMS RS (gephyrin) Gt %
I, T R ShRNA 5 e (1) i 28 50 W) Y2 AT 3k 28 AR
b 155 geAh, AR ALt 7E Sre KR (Src
family kinase, SFK) M55 % FHEEH. Fynig
LR uR o N =i A S | I D 1
NMDAR2B . & Fl PSD-95 25 5 & 5¢ finh 2 11 19 2
fig ", Fyn MBERRLAVE BN R e s F e X W HEAE
PR 2 O T A R 7 ™ S 57 484 H PSD-95
F1PSD-93 1 /& Fyn 45 5 K ™. [AlE, FynfE
T I E AR T 24ar e ik, Ry
Fynif J&45 & IR b GABAAR y2 WV LY Src Kk

Wz — Y, DR AR 2 TR S S
)z

2 ZDHHCRE#WZ RZERKISITHEERS

JLF- A7 B 11 ZDHHC i #7 Aigi vh 3235
JEEBLE AR R A AR AR, XS RIAEAE
W ZDHHC B R ek, JHR HohRe, 2=
5 RS Rl bl 2 2R M ) S A A P2 [l B 1)
e, DL A2 ] SRR . 2Rl 2R R
ot R D B 3R 1 S CHO AR DG R 1 R T DAl
Pk, TS (A A T A T R dd S el i 6 2 1 o
MR, R BITHR R (K1), |
BEER S, IR LB, ZDHHC Ffr &
Bt S & A k. N, Guo%E ™ WFgE T Ak
MAE AR KK Y =2 KK, %3 ZDHHCS [1)
TR RE TR, IWAh, BRI RN
rh ) AR T RE BRI R A A,

W E RS MIIGE, RESHEMNE
7)@3@ [93io
21 EFEHBUESHAEARTHERIAXEREER
LR

A AR E N, (mislocalization) & il 28R
AT PEGR I HERRAE R S R AR R A
K, Al RE P EGE RS R ez 40 240 M i AR
R, BAGIRMMAET . BB LRI R oo
A FBUE SRS OGS . X — RS TR
Meft, S BEhAS B M 2850 . ArtRmE AL i s
JoUE o AR R L, I Rl b T AR B AR Y
i, XX TS RGI R EE, KA
JCHIZE AT RERCIAEOK , ATl H BTz i n PR sl #d 25
PR EE A, BIATHD P R 2 2R TR
ARG Y B 11 BB ] B AR e AL 2, E ARt Ak
S ] R 5 PN e B ORGP AR AR R L g
5 AWML U RIVE T, e 200 (g R AN 2R
Fiftfic (AR OGIERR, ForpF o4 8 1 B iE
1% Ak T fE A7 78 M 51 — 880 (sexually dimorphic
pattern) ',

HD H i HTT AR B LR, 59878 HTT
(R A AN M RE PR A DG o TE 1% HTT A i Ao 54
fh 2275 3£ I F  (brain-derived neurotrophic factor,
BDNF) H#% 5%, JF7E K 2 - SOR A %h 58 b {2 3
BDNF [#%%iz . 4 BDNF B¢ 3 5z J2 - SOIR R 5 fi
B, 2xm SRR R TrkB 24k, F30 TrkB (9
# . WK TrkB 55 Dynein, Dynactin }2 Kinesin-1



<2346+ EMUHESEYYIEHRRE  Prog. Biochem. Biophys. 2024; 51 (10D
n e
|

T A & A BDNFHY /N
i JR -S04 i 2 A
{

= 8
o p—— 0-syn I a-synfESer1 2967 S BERR AL Ik />
o © ©
i g%fo
i AT
o

o o
Oooo
00y

M ) a-syn 2 QYT

SRR @q“ﬁﬁw”” Fynt AL £ 5 NMDAR2B
FINDMAR2A##: DL X NMDAR2B
 ERAREALAR R

ZDHHCI13 /
ZDHHC17 I

Fig.1 The role and mechanism of aberrant palmitoylation of key pathological proteins in neurodegenerative diseases
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RN R B JR O g BRI 4% (Chinese Familial
Alzheimer’ s Disease Network, CFAN) "¢ [ —~~
RAETEIT ZDHHC21 5 X )58 %8 2% p.T209S,
1% 987 T B Fyn Fl APP R A BE AL 3G 5, fEuf T
NMDAR2B {1 i i 16 A AR (1 28 i =7 il
2-BP il B Bt A6 A S50 s T R AR & T e T

eSS > A HRTE &I & W T Exn%
AL A B A0 R s thiRy i 11, E R &
UL T4 E ZDHHC M sl R R i filsnl . |
B AHERAE T, B= R BER A ZDHHC fi 5 R
FBUR I AS & 8945 K, [R] ok = 451> PATSs il
PPTs (458 B ML [1] [E13

Table 2 Palmitoylation sites and functional changes of key pathology—related proteins in neurodegenerative diseases
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JaBRYE. e, Btz FE R, Wih
BBERR ST T T ARt B LA DU A BT A4
AT SRR B ARSI 51 2205 R LARR IR R R A
(palmitate-centric) 9 J5 % Fll LA 2 bk &Rl % 0>
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Fig. 2 Major palmitoylation detection methods: two detection methods respectively centered on palmitic acid and cysteine
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Abstract Protein palmitoylation, a prevalent and dynamic form of S-acylation modification, plays a critical role
in maintaining the functionality of the nervous system. This reversible process involves the attachment of palmitic

acid to cysteine residues in proteins, anchoring them to cellular membranes and regulating their spatial
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distribution. The functioning of palmitoylation is crucial for normal neuronal activities, influencing key processes
such as signal transduction, synaptic function, and protein trafficking. Recent research has increasingly
underscored the significance of specific zinc finger Asp-His-His-Cys motif-containing (ZDHHC) S-acyltransferases
in neuronal development and synaptic plasticity. These enzymes, which catalyze the palmitoylation of proteins,
have emerged as pivotal regulators of brain function. Dysregulation of palmitoylation by these enzymes is now
recognized as a potential contributor to the pathogenesis of various neurodegenerative diseases. This review
provides an in-depth analysis of the expression patterns and functional diversity of ZDHHC enzymes across
different brain regions and cell types. ZDHHC enzymes exhibit significant sequence variability and demonstrate
region-specific and cell type-dependent expression. Such heterogeneity suggests that these enzymes may have
specialized roles in different areas of the nervous system, making them crucial modulators of neuronal function
and synaptic transmission. The review also explores the regulatory mechanisms of protein palmitoylation and
their implications in neurodegenerative disease onset and progression. Altered palmitoylation can lead to the
destabilization and subsequent aggregation of these proteins, exacerbating neurodegenerative processes.
Abnormal palmitoylation of a-synuclein can either promote or inhibit its aggregation in Parkinson’s disease
pathology. Proteins related to these key pathological factors, including amyloid precursor protein (APP) and beta-
secretase 1 (BACE1), are also influenced by palmitoylation, contributing to the formation of amyloid plaques
through the aggregation of AP. Additionally, ZDHHC13 and ZDHHCI17, which are abundantly and widely
expressed in the brain, play crucial roles in this process. For instance, reduced interaction between ZDHHC17 and
huntingtin could significantly contribute to the pathogenesis of Huntington’s disease. Thus, modulating the
palmitoylation status of these proteins presents a promising therapeutic strategy to prevent their toxic aggregation
and mitigate neuronal damage. Actually, regulating palmitoylation has shown potential for therapeutic
interventions in neurodegenerative diseases, with studies demonstrating that modulation of palmitoylation can
restore neuronal function and improve disease symptoms. Regulating palmitoylation holds significant promise for
therapeutic strategies in neurodegenerative diseases, as modulation of this process can restore neuronal function
and ameliorate disease symptoms. However, progress is hindered by the lack of high-resolution structural data
and comprehensive targeting maps for specific ZDHHC enzymes. Additionally, current detection methods for
palmitoylation, which focus on labeling and analyzing palmitic acid and cysteine residues, are often complex and
time-consuming, and may produce inconsistent palmitoyl-proteomic profiles. These methodological challenges
underscore the need for more robust and efficient detection technologies. A deeper understanding of
palmitoylation’s role in neurological diseases, coupled with the development of improved detection methods, is
essential for advancing our knowledge of the molecular underpinnings of these conditions and for the creation of

innovative therapeutic strategies aimed at combating neurodegenerative diseases.
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