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BOEY READ WIS REED HET
(" WP b iE SR, P 1101025 2 30 PITE R IRE 0%, K% 116029)

HWE ANMEE RS REE S (cyclin-dependent kinase 5, CDKS) J&—fZ &R T 122 E R/ I & R4, TENRN |
K. M. DRI S 2 M B AL Rk, RIS CDKS IR B RETMA RGN, HIT4 kAR
AWIRA, &I CDKS Rk T 5 5 DL R s i & A % UIAHG . B aRIH, CDKS S 51 HLIREE 2 i . EL g
HMINE TR B . R M Ak e B YE R B VRN Tau 25 (TR IAE Z R AE 2SR, DOMTAERE IR . ShkokAEE 1k LL S op 22
IR PEEE SHR  R R LB R AR, RIS P S o 4 M 4 . 1R 22 UIAEDCE, 278 CDKS nl fig & £ Fi
PIRHRITHL S o B NVER— RIS . AR A AR 259y, FT LU T 98 CDKS A3k . 8i/0 Tau 85 FHAIE L K B e

BT, SEna i IR AT RO B & A= E R, (HJ2 6 T CDKS 1Rz Sl G B iUAE P B, T b s it —

HRIY . AT EXT CDKS 19k Fl2F Ui fE
fHE

XK CDKS, fUMttkpon, MZuBITIEpm, M, =3h

FESES R363

41 e JR A A 1 AROM B (cyclin-dependent
kinases, CDKs) Jf&—Fh3Z Il W2 175 5 19 22 2 R/ )
AIRVARE, FESS5IRTMRRE . LR SRR
Maorfk e — R, CDKs iiad 5 45 e 14 4 i &)
R R WSS S RS . JFE T CDK A
RO R ) T AR I ', #F CDKs K%
1, CDK5 (cyclin-dependent kinase 5) J&—~%F
GREGIGL , FETE P A RS p35 M p39 AHEL AR TN
AR A, T AR 5T A0 R AR AR A
FEARAE B, X ATRE S CDKS X 51 F HAb CDKs i,
DGR REAS Rl — Bl 1 CDKS AR ks
() CDK I L BL , AR AR 2295800 1) A e 720 i 7
R AR B IEH]

AR, BERE . B TBAAE (osteoporosis,
OP) SFARH PR A K Mg i 1R 4 R 1)
NP A RS, JF HERREEAAE FIHER, BaA
KBRS R UTER AT il . HAI¢
T CDKS HWF 58 EE R AL T X AR R LT 1R
W BOEEER . CDKS A M S T 5 1R
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WEPE o Can BE IR S . Bh Bk ok AR AR Ak
(atherosclerosis, AS) LAJ OP%§) LA K Bifgd 50
By & R YIAOC B8  CDKS 15 P i) T v 2 1 AL
RBREZRA > . BN NS B BB L A
MWD, IF2 5 e A R i 35 58 0 Ak DL SO R AR
2. FLL, s HAEpOR i ALS, A BT
TN I R I R B R . H AT OC T CDKS 7F
S BRAR AL YV AL R W R G HE . iz shiER
A . RS AR 256y T-Be, CRUAHFRRY
Bl ASERIE ST LUl T 8 CDKS #3ik
I/ S R SR BB G, I R ATRAT R 2 Vg 38K
(Alzheimer’ s disease, AD) {8 H i) # ik,
NI SER fR 2 e 1) ke A R . R, ARSC B 7R
Xf CDKS5 (1493955 B¢ T g M 723z 3 Hh i AR T 47 45
R, DMk CDKS BRGS0 1Y) A A S B Y LA
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1 CDKSHZHEEF4S14

1.1 CDKSHyZ#

CDKS5 VR —Fh 22 & IR/ A PRI, 0 T Y
4 7q36 1) CDK AR AL 51, CDKS & 11
PR 292 MKW, KA 5 000 ML H R,
FELEFY 143 7 N-lobe X, C-lobe X . ATP £ 43k |
WO 85 A . BCBEIX . PSSALRE 2 JiE X
T-loop X " (1), N-lobe X FHAEF 5P pIFE
25K, 1 C-lobe X AL 75 4 4~ a Mg 45 # . 7 CDKS
FEHE ST AR L5 H ) PSSALRE B2 i€ F1 T-loop [X.
[’) Asp-Phe-Gly (DFG) &3 Xt F 33 77 (41 p3s
o p25) WA REREZR ", {7 F CDKS %

PSSALRE BHEX

IRJEIX

ATPLE &35, —-— T-loop[X

() ATP 45 4 38 7] 38 3 DFG 5& )% 14 ¥ 52 725 4k i 15
ATP S5 G558, FUilF ATP (455 FIKE 5 B IR
fERRE, LALHS CDKS, fEx—id i, Sebk X n]
5 ATP ZIpiE i &5 . CDKS S5 #43  DhRE AT i 4%
o A Bt B ¥ J5 1B i (protein translational
modifications, PTMs) #iil, I45EMR{k . S-IVAH
FAbAE . B, T7EATPAS A4 E, NE R
PR Weel 1 Myt 45 i (1) Thr14 F1 Tyr15 {37 5
FiR 4k AT 520 CDKS myi& ¢ Y, i CDKS 4 T-loop IX.
1 Ser159 i U IR AT B T H 5 p35 R 455 LA
PG CDKS ', Cys83 Y - fil 3k & ATP 454 1
LS B G LR, VT CDKS JABETE PR i
HEMEHY . B, ARSI LG PTMs 7
CDKS 43 FIIRe A bt 5 2R

C

Fig. 1 The structural diagram of CDKS5 protein (created with Figdraw.com)
Ell CDKsSZEHRZHME ( {EMFigdraw.com# ] )

1.2 CDKSHJAEIEHER

— B CDK ZE 1% A% 04 7 22 5 40 i A I B A 45
RAEVEH, 1M CDKS 558 118 p35. p39 4
RER IO [ A S P A B AN R, 45
AN (calpain) #EHELIE, JEUIE p35 F1p39 ik
H M p25 1 p29, SE(CDKS i BEFLTE, i
5 S AR B R N 1 CDKS/p3S 7R £ F
EORE PRS0 0k g 0B 0 38 B R A e
5p35Hiltl, p25 btz ZN- TR, LERRE,
MG ZE 4 CDKS (3% (b B, 5% CDKS i B # iR
£ 175 p39 5 p3s HAA MR &, T p39 At
plO X P4 Lys#, FTLAp39 LB Fb p35 o i 4%
FENL Y, BRT p35Mip39, AW MAT (cyclind,
CCNI) gk Al LU % CDKS, B —FfhdE
BRI A MR I 1, EA 24 AEdrh &+
B, CONIZEARSMEANN (4. #&onss)
Ha] LU 5 CDKS B U A W) ki0E CDKS, 1

R AN — R S R BT T
1.3 CDKSH) 4 EHDHI5

FASC, — e R DA, G2 i 0 A
DI (cyclin DI, CCNDI1) . 400 il ¥l & 1 E
(cyclin E, CCNE) F14F Bt H K S-%% 7% g 45 11 P1
(glutathione S-transferase P1, GSTP1), == % i
FHWT CDKS 5 H3#d 7 Z [l 45, 90l CDKS 1Y
HM:. CCNDI1 5 p355a4lliil CDKS, 7EA 253%4
Jo B4 i, CCNDI1/CDKS5 i 3 MEK-ERK % 1%
PR AR T 2. CCNE 7E 40 A% b & il 5
FRZ, AL E S CDKS 454 3B 11 CDK5 5 Hi
TR Z A EAET, AN 2 il REFniC 12 =
S0 2V GSTP1 & CDKS I 4 1 7 —Fh i 45 PR+,
GSTP1 i i #1v p35/p39 H i H | CDKS, A1) L)
3 3 T B AR A B (R FE D ] CDKS, AT FAIG p35/
p39 UIEIZ p25/p29 AT REYE 2 (2 1),
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Table 1 Location and function of CDKS5 activators and inhibitors

1 CDKSHEEFFNM 7 o 0 & R Thge

E AR A iR B AR S
BOFH p35/p25 p3SHLTANMIBEAI A XK 2 p25fr  CDKS5p354i & 4nifCDKS 2, MMip254: &4 FECDKS FEREIR w7k
T4 AN e 24 fg, (24
p39/p29 p39fr T4 A R4 fu k% p39/p29T] A5 CDK 545 £, M #i%CDKS B e
cyclin cyclin 155 CDKSJE B G LLMIECDKS,  ZE &Yl 25T 111 EIEZA
ﬂf)‘H [19]
i35 cyclin D1 cyclin DIAG UHIZEASIARI AL F-41MIA%  cyclin D15p3555 4+ M CDKS i 4%, @i MEK-ERKIS 2 it i3t [EIEES
Py [0 Mz gy T )

cyclinE £ A H40 M A I B, cyclin EAFAL cyclin EEL4% 5 CDKS 45 £k BLIECDKS 5 HBum L 2 M RAR AR, (4%

Taufutzn 2
GSTP1
P [22]

Fxt I b h B AT AZ R A g P21
GSTP15p35/p3938 §+4MHICDKS: VA AL RO A HEA | CDKS IR i e 1

2 CDKSHYRIEZINRE

2.1 CDK55RiHEER

P ER E AN R R A R, B
BUEPIIRERTLAO—2RP, WBERAG . AS. OP
8o AR R R A B I e A2 B fa iR
W T 7 K36 97 M 1) e A R e 2 G R BE Y
FSE4GE , CDKS Ikl LLG | S S AL i
PR 3% 58 W 4 TE 5% K v (peroxisome proliferators-
activated receptor y, PPARYy) 7E Ser273 i s #i i
LA N R IR % N7 2 N /S (17 S
B, BRI R A 2 S AR R, CDKS
AT 2 FECE MR IR AR R, IR IR A B
TR, HEMTIE I AS KR XU 5 B B
CDKS 7E B A rb s B2 3Rk, IR AMIFgE R W
ifil] CDKS B2 Al e 1 1l B 240 M oA A LA 14
B kel 0L, CDKS FA M2k S50 ER
W R LB YIAE (E12),
2.1.1  BEIRGG

BEPRIG 2 T B AN MO Dy Rl . JR &) ZR APk
P [RINATE, SRR R R AR BN, AT
5 | e A A — b 02 M A B 20, T CDKS
FERE PRI s B A M R rh R AR . F9E R
W, 2 JROHE PR /N BROR i H CDKS 1 p25 #3648
SR, JEMUR] T RAERY KA B Wei A5 YR B,
IR M p35 238 AT LA o O R AR B A4t A rh
CDKS Wi PRI IR S 0. Sy AR RGE, 78

e 1 8 S 1Y Min6 JERAR B 4 L CDK5/p25 B
P v TS A BHA S 00 41 i TP CDKS/p25 13 1
fef R B e e ad 2638 p25, Min6 JRAR B 21 i 31
R KT [ CDKS/p25 136 1 I 41 il i 55 28 4 i 2
PPARY 1| — B s R, o] AR 48] 28 0 A g ot
fRugts fE/NRIBIT 44, CDKS n] LI#E p35/25 i
%, P51 #E PPARY 7E Ser273 i S iR AL, MM
S SRR DGR ik, FEURS RIPLH
B, HMREACETE P AR E IR R IR
/NEUIR I ARAE R RE & B, CDKS A3 PPARY fij
FRALIE I, {85 FH 25 B0 R S50 R s 24540 1T LA 1
PPARY IR AL &, NITECENR I LU S R Y
BROURE 0 i Ak, LR H RO G R T AR
JHRRR B A R A A M5 T R R i R R
BLRIVEF . Wei 55 P40 A =R /)y BRUBE AR B 4t
oA R S Wk < 5 N R = R A £ A
7, A CDKS M TE PR I0E T LAY H AR 5 5
TiE, FE TN, NSRS RN

gil, MRS RSIMERE, Hnp3sm#k
ik 2x 53 CDKS My0E , DA il JR &5 2= 1 43
FEREIASE T, CDKSHTERG N, FE s i %
(5. LA, CDKS iR REREIR L PPARy, T30
S RPN LA, M T e s Rk,
CDKS W3 M AT LRI AR B AR I i e, (e a2k e
Sy A0, PRI AT LAAT S5 B B PR A 2 A
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2.1.2  SkoKERELL

SKAEREL (AS) 2% DL YO I A5 290
I 200 A HL A A e e ast A vy Vi o B A 6
DLAL K % BE g &2 1 (low density lipoprotein,
LDL) HEHZHA G MY A g, LDL
AAL B S0 B W AR, IR [ AR R T B
Hiffr, AR IR 4R, =5 AS B9 &L
5, AWEIRARE, CDKS 1E = W4 it v k3%
ik B, SMTP-44D (—FhHi RAE . P LAY fb 27
Y1) IR 9] CDKS/CD36 #4347 BH W7 i AGES-
RAGE (&S )-5248) 55 S Ak 1&
iR EE IR 1 (ox-LDL) HRHUIE A B WE4h i,
TS Apoe™ (BhKHFAEREAAAL) /NER A BNk
SRR AL BEHRIE B ' CDKS 307 T S 2% PPARY
W12 AL AT DAIE 33 5 5 ox-LDL 45 HURT H [# f 41 i AH
KEEH B, INEE VR N IR FUREL, mifiE
HERLIRANMEIE B °7 . 7o, fEE RN, #%
Wl M PE AR R S R £ Ik (glucose-dependent
insulinotropic polypeptide, GIP) % {4 i i 1
CDK5/CD36 & fa A 4 il L Wi 4 A i3 Y IR 20 AU 18
MTTIELE AS By A A B8 PN K 20 il 2 2 1l A8 e 4k
) EEREZ —, JHRIEASHIKRIE ., BV
KB, FFREAN S CDKS J5 /b3 3 PN 5z 4B 4L
B, EHEVIER{EBE I T 1 (silent information
regulator 1, SIRT1) PRSI, FHISEE P K2 4 %
RESLH YL, £ W CDKS g/ 5 SIRT1 H B R
WZ5 ASHR AR IE

ZE Lol $ii CDKS 3658 AT LATE— @ FE R
A E AR A X AR BT R R, AR AS BER
IR IE R . BR B TR BARAE R A o i
PL, CDKSTEARA AT LUS N BT 1k AS KA . FEZZ I
(AT iU S LY
2.1.3  HREANE

HIRELAAGE (OP) J&—FhAg a5l
5 KA A DB B T 8 A R 1) A e 0
bt 2 AR LA N T ARk, OP 19 i
JRBAE T, IBEIR OP YR E KR B CHE 2,
FL15C T CDKS B 58 32 %2 4 th 78 i e M50 O
I, Ahmad %5 " B IKHRE T CDKS 76 H 2=
P CEEVE T, 2 A BAAE B AR /N BRI B s i At i
I CDKS WY RIA 5 5G9 1 BB 40 M YT O a8 4ot
MAPK ik 2 58 il 4 ik . S ZEfRIME
H CDKS /N53F- 1l 71 Roscovitine J& 77 5 AT DL i
SR B AR A N R A BT Aok Y R

i [ AF % A BAFE X BE B T % (glucocorticoid,
GC) ALY /N EL ] CDKS 411 il 7] Roscovitine
TR &ABL, P CDKS BRIk v] DL o i B
AR, TR GC i T E EK, (HAREM
5 GCiE M/ NRadrig @i . 28 bala,
CDKS AH A 157 1 T il o GEAT Bl T35 97 OP Mk
HEYTHR R
2.2 CDKS5#HZIRITIHEERR

P 2R ARA T 0 A2 — 2 LA A R 4 L o 22
TCHER TR BB, A ANRRE s il
NS C Y ae, B4 AD. A & &R A
(Parkinson’s disease, PD). =L . W5k
i, CDKS5 5 ZFpsh 2B 1 M5 i s BRAIL ] 2% U]
G, 25 AD ) BIEMMHE M (B amyloid
protein, AB) JE LA K4S A O 1 Tau (tubulin
associated unit, Tau) W 2 fb Fl ¥ 28 21 4E 9 45
(neurofibrillary tangles, NFTs) FJFEA. PDAYZ
MBI TTIR T4
2.2.1  BalJRGHERRIA

BRI BRI (AD) J&—FhaEf 7 A 28R
TrEBems, ELREN R . INFIIIREZ 4 . 1T R
A L BRI R AR e oot T 2, HOR AL
RE, BAPAREAM, HATm 3R
AR ZH R S AR BEA i G EE 22 2H B NF Ts,  fif
FSOXT A HERTie 22 2 P v B 1 AL AR AR DG 2 11 Taw /™
A BFgER B, CDKS kA8 fk 5 AD i X
W Z [BIAEZEAR OCHE 4, 76 AD B PG LR /N R
fEmi, CDKS 5 p25/p35 it & I, H5p4r
WA 1 (B-site APP cleaving enzyme 1, BACEl) %
PIAOC ), Wen %5 1 BIF5E & L, CDKS#E 5%
5 5% Sk S N F 3 (signal transducer and
activator of transcription 3, STAT3) 75 BACE1 &
BARTE AR BI7=H:, STAT3 5 BACEL 5 sl F45 47
1 Ser727 o1 M WAL CDK5. 7 CDKS5 18 2 2k A
3K R e oo, CDKS &R ikgk
T PPARy TE Ser273 i il 1Y # BR 1k, 4K J5 ¥ m
BACE1 F1AB A= 1%, IS o o i 47
AT IEMRERT IR B, =
5 AB Y TTRURN Tau 25 13 BEBERR AL, MY N AD
(UK . Fang 5 ) 44 HT-22 /)5 BUE D bl 28 70 2 5
T AR AR & L8 (CoCL) T, HEar ik
Fi5 T AD AN, WESY R B, SR SR
JCHY PR T, JF BT 20 M 45 3 B 2R ) Orail Al
CDKS5 BRI S 0, AT 25 Tau 2 i BE#E
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Wtk R, #0 CDKS B35 AT LA/ Ap Y7
M, HEZE AD BY A K ' . Roscovitine /F i CDKS
AMEIRL, T UE RO ABRIE R . AS R H
Rgl A DL 1 4 i) CDKS/PPARY i 4 S B A% AB 1Y
KT, LIRSS ooy T ' Hfth— 225y,
WEEARE R 2 . FUE . PSR R B RR LER 55
s n] DLl i CDKS B H A G i 48 % Ik AB 19
IR 50

P25 H Tau & R 1L I NFTs BT U2 AD
RS — AN EERRE . TauEAR T RS E
F1, Tau#k [ 55 B 1L S 52 M G 106 1, ISR
YR ARZE R, IR B 2T TS . CDKS #E
Tau 5 M W5 B2 1k F1 NFTs JE it 72 v & 4% & AR
FH U, CDKS AT LA 2o 8076 0 2 R 4T S 4
(MARK4) H458 Tau & 1 7E Ser262 o/ s B 14 11
Tau i HFRL 2R, MImMESE Tauis S/ AD B9 & 4= B,
Tanaka %5 ' A & R A BN BRUR AR Spf 2800,
% 5 T CDKS Ml p35mRNA A4 5% 5%, M1 48 Jin
CDKS5/p25 B A WIRTEYE, A BhF Tau 8 H BRIk,
AR — M5 AD &4 KA LY Fi—
NFTs., CDKS5/p25 & & WkR 1 v] DL H #2052 ft Tau
BN, AT LS HAb A Tau 2 BB IL A0SR
HAEH, 4% AT LA i CDK5/p25/ERK2 il CDK5/
p25/GSK3 J I Al Tau 2 (133 B R 1L, ik
AD [y & A 5557 CDKS 4 il 571 AT LLZE 28 AD 1Y
W BRAERE, B AEMP LT T EOET S IE T,
CDKS [P0 il 351 4 CDKS #i| ik (CDKS inhibitory
peptide, CIP) ., # NAii#E (sulforaphene, SF) fE
5 YK CDKS il p25 Z [ AH EAEH , 0 CDKS/
P25 EAWRITEYE, WD Tau 2 A 8IS AR 1L,
NI ZL TR AD 1Y & A4 K J B8, R, ROl
Al L B0 ] GSK3B Al CDKS (175 P4 e ki 4% Tau 25
B ER A A I EZS S N IR U EZY 5
P, #E1e CDKS M HAH GRS AD — M TE
TRITHL
222 LKA

M4 (PD) 2 —Fh DL FLZ 3 g
FEIEA X B 2R T, HOR R e R B
Z I RE M 2T R N Sk (Lewy body) HY
RS H W IE, E - 4- K 3 -
1,2,3,6- U & Mt i (1-methyl-4-phenyl-1, 2, 3, 6-
tetrahydropyridi, MPTP, —FlBEASHE IR B i A r= A=
Z A AR R ) A0 PD /R
BEARVAAE N R KSRl CDKS/p25 i PETt

[ Lol SR, 7E MPTP 755 14 /)N B PD A5 78 il
JH CIP 7] LA CDKS/p25 BidvE, i /N £ 12
feth 2 ou i £ 58, I B Tz AL R RE R
AWFFEHRGE, LR TIRERE T S5 PD 1 &5 2% D)
FHSE. CDKS B 3 P vl LI 8 15 2 5 2k ik
IRe ) SCHE R 1 IO T B PD R RATIREA R . 3))
JIMI & A 1 (dynamin-related protein 1, Drpl)
SRR LR RSy 24 —FP GTP KRl . 7EdE AR
KZEPDEIAIT, CDKS5 1E Ser616 #b Y Drp1 iR 1k
Bl TR, BRI A 2
REMPZ TR O HRIGTIESE, B3 12 RIEHRN
TIREN K5 S A Bl 5 A8 1 B A (R 3R 3 D)
KZ&, Parkin (—FhE37Z R &R ) MR LSLR
L2 ITIET, CDKS TEARSM A N FR RERE 1R
Ak Parkin, [RACHA]¥EYE, 15590 7% Parkin IR Y 1)
BUR ., i S B PD MY &% . HEHE A 78
(glycoprotein 78, GP78) &5 —Fh E3{Z RiEH:
Z 5T ERARIRE, CDKSTE Ser516 3 i 4b L%
R 1L GP78, R fifi oz HAL AR, AT
MPTP i 5 () 21 it F1 3h149) PD A0 v () i 22 03B T,
[K it CDKS/GP78 3 #6251 PD A& abilil, Jfn]
AE A IR TT PD BT B AR 5 25 Wy 0 A S A,
CDKS5 5 £ B ji # 28 70 1Y & 1k BE 71 % V1A o6
CDKS #IE SE 75 Thr89 137 45 A B R fh i A AL 438 I
fiff 2 (peroxiredoxin 2, Prx2), XM fblFK T
Prx2 (3, IEAE MPTP #4405 )5 1 S S b il LAk
o7 st BE AR BN 2 LR R 22T R 1T X R
$&/K CDKSEPD i 2 HAERT, AR5
E—2 [ B CDKS DI REAS K 5 PD & fm AL 2 1] ()
KHR,

ZE Lk, CDKS TEPEM) S8 Thim & T8 4
BFTEBR A A, i CDKS A TG R LA RERH
BT . SRR A AR AR A B SAE 1Y
KA, MIMAEZE AD F1PD 1 & W iERE . CDKS A%
IO A AE 2 BOA A 28R A TR — T A A F
Y71, TMiARIET CDKS it 2 5 ET: M %
i S IR AR AR IR BT A R A T M FT BE B — R A 4K
3697 72,

2.3 CDK55phiEg

IR S S 200 AN 32 4 il A 14 B RN Ak T 3K
(), LA AN A I | e A R AR K DL R
MAE B AE SRR AR, Bl X IR R TR A
WFFE, T 55 AQ 0 2500 00 OC R B W ol A]
CDKS 1M Mg i ot ki 2 —, FEAE 2 e 44 a3
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B AVE R AZ 8z R . ARSI B b 2
T B W0 2% 2] 2 F A 1 CDKS, 7 I 5 15 41 i 7
(GBM) 1, CDKS AJ DL iz 75 Ser522 v/ i Wi 1k
CRMP2 K4 1 EGFR A5 557 5, A4 00 i ed 4 g
FIEEFEE R (), b4, CDKS i 7E Ser62 {7 o5,
PRk e-MYC (—FhiE iy ) Msieit, FH
Wr 7 BIN1 Flc-MYC WA EAEH], SZ42dt TR/
o M it A R 0 A FSE R B, CDKS ] LA
WEWR 1k Ser727 37 15 1Y STAT3 K 45 STAT3 /3 1Y
e 2RI TS, DT SERT S s i 2 A 7
AHR M, 7E R BEREE 516 AY CDKS i i 78
Ser727 Ab ()R SV EREIR fhtE— 2L S 3 STAT3 3G 1k
VAT ARG A Y. I ET IL, CDKS S5 41 i
HEBE RIAFIE 1) R 1 R 1

[l H, CDKS i 2 5 8 75 9 4 A 1Y) 18 78 A=
7%, CDKS i 1 B R b AN [R) IS o A2 a2 a8 3 P il Jea
MM . AWTSRGE, CDKS Al figid i w1k
WLah & F MG 8 1 455 8 A (caldesmon) kA

— > STAT3 ——» B4l

CDK5 / \4» %
p37 \ ohe
PPARy—> MARK4 B E &
® /
CDK5 —, P
/fauﬁﬂ——ﬁ,ﬁi( I g
AT /R 2% BRI

SMTP-44D~ PR
Sl D;/\M__,ﬁﬁ*&ﬁhﬁe
Wt % £ Mk 2
CDK5 = 7 =
—>[sIRTI KO RERH,

Bk HREREL

HER RN A iE 28 ™ . Eggers & ™ UEM] T
CDKS 7 K-Ras 58 2% 14 5 - 545 X 4 e g v ke S
PR FET RS MR 28 . XSS UE ] 9875 K-Ras A] LIl
4 p35 2 AE R g Y p25, X FEL CDKS i3 i
T, 5| & bR A e i 12 AR 2888 in s (A
CDKS5 i P B ¥ 58 A2 (AR 4 il CDKS 1375 Pl A
CDKS5 il il 7] Roscovitine &b BEAAR SN % 1) 40 it )5tk
FEAR T R AN I RS MR 28 . Liang % 7%
KIFEA AR AT B (transforming growth factor-pl,
TGF-B1) w] DLy 45 N ZL M b 52 40 i 40 e &
MCF10A "' CDKS5 Fl p35 i1k, [AIBHIE T R
CDKS5 A M T TGE-p1 B SR FLIRE . HAh,
A TR 42 AR BT R CDKS 19235 7] LL R A G
BEi% i (focal adhesion kinase, FAK) 7E Ser732 {ii
SUBERR AL, IF Has R e fbx T LR 40 M ) 1
MAREEEREEN., XTUELH, HHF5EN
A AR S5, A CDKS o] Il e i 40 i i
B8, Jin&E U SIEB T CDKS il i R Ak Thr261 17

gjﬂ‘ﬁ*ﬁﬂl

RS

CDK5

Tl

EGFR

=

/)

AK
/ . EzH2

N

v | 5
DKS
—

R
—>fE —: 4

C

Fig. 2 Mechanisms of CDKS in diseases (created with Figdraw.com)
E2 CDKSTEEFHIERME ( (M Figdraw.com#&l )
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S EZH2 A 4 JBR i 40 i i i B8 iR 28 . 25 1,
CDKS TEAE 2 FI il i 448 i 1) 1 28 J 11 A AR R AT A
S, JREka Zt— L Y.

HTILAE AT CRE A A Jes 2 e 2 LA B 75 FR
AR, REEEMIRE AR . NSRRI ZLES R
Pré i 7n, CDKS #YRIA 5 A # BEA O, i
CDKS AJ DL il 44 Py i 48 A= il o 78 50 F 7K F-
CDKS5 7] DA B R 1k ikt %85 5 B F 1o (hypoxia-
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Abstract

Cyclin-dependent kinases (CDKs) are proline-induced serine/threonine kinases that are primarily
involved in the regulation of cell cycle, gene transcription, and cell differentiation. In general, CDKs are activated

by binding to specific regulatory subunits of cell cycle proteins and are regulated by phosphorylation of specific

T-loops by CDK activated kinases. In the CDKs family, cyclin-dependent kinase 5 (CDKJY) is a specialized
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member whose activity is triggered only by interaction with p35 and p39, which do not have the same sequence as
the cell cycle proteins, and this may be one reason why CDKS is distinguished from other CDK members by its
structural and functional differences. In addition, unlike most CDK members that require phosphorylation at
specific sites to function, CDKS5 does not require such phosphorylation, and it can be activated simply by binding
to p35 and p39. More notably, inhibitors that are commonly used to inhibit the activity of other CDK members
have almost zero effect on CDKS. In contrast, CDKS5, as a unique CDK family member, plays an important role in
the development of numerous diseases. In metabolic diseases, elevated CDKS5 expression leads to decreased
insulin secretion, increased foam cell formation and triggers decreased bone mass in the body, thus accelerating
metabolic diseases, and the role of CDKS5 in bone biology is gradually gaining attention, and the role of CDKS5 in
bone metabolic diseases may become a hotspot for research in the future; in neurodegenerative diseases,
hyperphosphorylation of Tau protein is an important hallmark of Alzheimer’s disease development, and changes
in CDKS5 expression are associated with Tau protein phosphorylation and nerve death, indicating that CDKS 1is
highly related to the development of the nervous system; in tumor diseases, the role of CDKS5 in the proliferation,
differentiation and migration and invasion of tumor cells marks the development of tumorigenesis, but different
researchers hold different views, and further studies are needed in the follow-up. Therefore, the study of its
mechanism of action in diseases can help to reveal the pathogenesis and pathological process of diseases.
Appropriate exercise not only helps in the prevention of diseases, but also plays a positive role in the treatment of
diseases. Exercise-induced mechanical stress can improve bone microstructure and increase bone mass in
osteoporosis patients. In addition, exercise can effectively inhibit neuronal apoptosis and improve mitochondrial
dysfunction, more importantly, appropriate exercise can inhibit the proliferation of cancer cells to a certain extent.
It can be seen that exercise occupies a pivotal position in the prevention and treatment of pathologic diseases. It
has been shown that exercise can reduce the expression of CDKS5 and affect the pathological process of
neurological diseases. Currently, there is a dearth of research on the specific mechanisms of CDKS5’s role in
improving disease outcomes through exercise. In order to understand its effects more comprehensively,
subsequent studies need to employ diverse exercise modalities, targeting patients with various types of diseases or
corresponding animal models for in-depth exploration. This article focuses on the pathological functions of CDKS5
and its relationship with exercise, with a view to providing new insights into the prevention and treatment of
disease by CDKS5.
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