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WE 00 E W RS S (cyclin-dependent kinase 5, CDKS) Jf&—F0aZ il 58 75 3 1) 22 SR/ 5 SRR W . 7ERR I |
M WA ORELU S E 2 E A RIR . FIOCT CDKS i EEERE T ARG, (HITA R A BT
ABHRA, KL CDKS kTS A GRS LI IR i & LR B IMISG . WF5EaR ], CDKS 25 LIRS 20 . Eg
AR AR R A A B B RERREEE A Tau S AL LA Z M A 22 B, NTIFEREI . Bh KR REREfL LI S 22
IBATYERON S SR LB A A AR RIS VT S R i i i 5 . (RZRE VIS, 42718 CDKS il et Ao iy
TR B ER— RIS | RRA BAR 25897 s, T LAGE R 9% CDKS f3RIK . Iz Tau 25 1 ATE LA S BUERIRE 2R
FIRGTURR, Smaph 2B AT RO I R A R, (HJEOC T CDKS 7E128 2 G5 RFE T i b s e b, I BRI i — 20 4R
Jto ASCEZXT CDKS Mo, YIRS EshZ MM R TERiE, LUt — LT Mo i i2 ) e ik dis .

KR CDKS, fUlitEpoie, MZBITIEIN, MR, 230

FESES R363

2 Ji S 4 B 1A A O (cyclin-dependent
kinases, CDKs) J& M52 Il 2R 175 T 1 22 22/ 75
FARRVABG, EESS5PRTTANRE L R SRR
fasrfb . —Bok 1, CDKs M 54 it 20 i J)
AR R B AS A g, I8 2 CDK s
VAT 1 T FRBERR AL R A 15 ™. 7F CDKs 4%
i, CDKS5 (cyclin-dependent kinase 5) & — 4~ 4F
PRIYILEY, HAEE HGTE S p35 Fl p39 AH E AR
Afiefl &, T3 AR A 1 A AR AR A R 4
FEARAENE B, X AL CDKS X il F Hofth CDK i,
GYEEA AN BEAS R — NP T CDKS AR e
(1) CDK GBI , TE AR 2295300 1 A A R AR 2o 7%
HOR YRS EIMER .

AESR, BEDRGE . B BUBANE S G LA
Ko g g 8 B A A BRME A FE T A [a)@t, Jf HLR
PR EIBAE LIS, A NSRRI At 2
U R ITE R A . FPIOCT CDKS o £ 4
RETXMAERERERT Y, sthsRdsih,
CDKS5 A 1 58 T S AR Clnbs bR |
g fkikiFEAE 1L (atherosclerosis, AS) LA K F Jii i
FASE (osteoporosis, OP) %) LA fed B 1) &
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JEE VIR B, CDKS 16 M 1 TH 85 23 1 B b LA fie
By 2R A | g R TR SR 0 DA R B e
IS S A GG oA DL SRR R B Kk
Ao BREL, IR HAEsm B IALS, A BT
TR B R IR R A B R . BT T CDKS 7
S EASAE VR AL M R W R el . i8R
A . XU AR50 T T-Be, U RARBE
R, A RMAE 3 AT LLE T I CDKS
(FRIBIH D B A SR IE AL, FERRARBT /R it
2R9%G (Alzheimer’ s disease, AD) M LB M FE
ik, MM fp e Mg i 2 AR AR . PRI, AR
57X CDKS Wi 3l D e M A e 1 sh h A kA T
Zrik, DLW SH CDKS B i 5 0 1 & AE 46 8T 19
DLfg
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1 CDKSHEHEEMF4514

1.1 CDK5Hy4#

CDKS VE R —Fh 22 S 1R/ A PRI, 2 T
514 7936 1) CDK Z i 19 JE I B, CDKS % H
R AA 292 MR IR, FEHA S 000 MR,
TES5H 40 N-lobe X, C-lobe X, ATP %% &3
WG F s A, BIBEIX . PSSALRE B2 iE X Al T-
loop X ' (& 1), N-lobe X FE AL & 5S4 BITE4s
¥, 1M C-lobe XA 7 44~ a SR JEZ5 4 . #F CDKS %%
I T B ST A2 445 K4 114 PSSALRE $205E F1 T-loop X H i1
Asp-Phe-Gly (DFG) &7 X T3 51 (40 p35 5k
p25) WA IREREER . T CDKS £l

N — PSSALRE S

12EX

e R

) ATP 455 ] L 575 DFG %55 PPD JL/7 1Y
2 ORI ATP DL CDKS, fEiX —id f
BAE XA 5 ATP 2BUE A . CDKS 45 H 551 1)
fe Al M A& AP & A OB R )R B I (protein
translational modifications, PTMs) &, £ %5 #E
MRtk . S-EAgFEALAE. Blan, 78 ATP 454 454
Ll OBUHE A S PR T Weel AT Mytl 5 1) B9
Thr14 1 Tyrl5 {3 5 % /2 46 7] 5 W\ CDKS A9 i
P YT CDKS RS T-loop X HF Ser159 i 45 i ik 1k
A BT H 5 p3s 4% 7 M 45 A DL CDKS 'Y
Cys83 F) S-FAl HE Ak &= ATP 2545 1148 rb i) Sl 4 ik
R, TEIH 5 CDKS B I M i e d =2 AR ] 2
AR, AN[EZE R _E Y PTMs 7 CDKS 4> T I RERY
il 5 EEAEH

~ ToopR —— C

Fig. 1 The structural diagram of CDKS5 protein (created with Figdraw.com)
E1 CDK5SZERZME ( fEMFigdraw.com# ) )

1.2 CDKSHI4EEEER

— 8 CDK Z 5 bt 77 22 55 40 i A A B A 45
KIEAER, i CDKS 5% 1R p35. p39&diaA
REMIOE 1) 7 e R A el A I R, 4
AN (calpain) #EHELIE, JFUIE p35 F1p39 ik
HRGE ) p25 M p29, T2 CDKS i g, M
51 S A A R B R N 1 CDKS/p35 FE 2 A
JERE PRSI g R ) 3 A R AL e
5p35Hlt, p25 APz =N SRR, WERE,
MM A& K CDKS G A6, 755 CDKS iof B2 i 2
6175 p39 5 p35s HA ML E, T p39 fEH
pl0 X4 A Lys %, Frllp39 BB L p35 Bk )
g A L BR T p35 M p39, 4R W E AT
(cyclin I, CCNI) BB UEHI AT LG CDKS, B2
— RS ARY A AR AR R R 1, FEA 2200 S AR
A FE, CONLTEARIMEANM (AN R4, Pzt
JC%) Al Ll it 5 CDKS B W A W K O
CDKS5, 11 3% i &2 4 4 W) S — b 5 B 9 0 0 72
7
1.3  CDKSH) A EHDFI5

AR, —SE A A SR 1, 2 R B AR
DI (cyclin DI, CCND1) . 40 g Al ¥ & A E

(cyclin E, CCNE) FI4% e H Ak S- % g £ 1 P1
(glutathione S-transferase P1, GSTP1), 2 i@l
RHKT CDK S 5 H340 5 2[RI 45 A, 9] CDKS 1)
. CCNDI1 5 p355a4+ilifil CDKS, FEA 22505
JG 4 b, CCND1/CDKS i i3 MEK-ERK i& 1%
PP A T 2. CONE 78 40 iz b & il 5
FUE AL H#E S CDKS5 454k FH 1 CDKS 5H
PR Z [ A AR, DN 58 i B e AL 7™
A5 21 GSTPI1 J& CDKS 1% P 8y 55 —Fp i =y A
T, GSTPI1 it #17 p35/p39 E 4% #| CDKS, if
AT LAIE A T B A N Rl ] CDKS, AT AR
p35/p39 VI 2 p25/p29 UM BEME 2 (1),
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i, Z. CDKSHRIEZ R SIEFHER 3

Table 1 Location and function of CDKS activators and inhibitors

F1  CDKSHEEFFM I oY 6L & K ThRe

EHER A= et A R
P35 T AN A 8 X4, 35 p2547  CDK55p3545 & & Bk CDKS P, ifip254 &4 SHECDKSIL MG
PP i A = f, 2 R
BOBR p39/p29 p3OfL TN M A4 A% B p39/p29T] A5 CDK 545 £, M #i% CDKS B e
) cyclinl 5 CDKSTE R i) LIS CDKS, ZE &Yl BIHiR T N
cyclinl g ) g3
) cyclin DINGUHEASIART AL T40iE%  cyclin D1 5p3538 44k CDKS 3% 1, Il it MEK-ERKG& 121 i3 .
cyclin D1 gy (20 A ) ke
AR cyclin E FE R A W20 M SR BL,  cyclin E#BAY cyclin EEL#% 5 CDKS 45 & 2k fL1E CDKS 5 H 0 77 2 6] B A HAE i
F4npurzp 27 H1, FExE S DB AT A e 21
GSTP15p35/p393aF+4IHICDKS; ¥ b A Ak BLg I Be ik COKSITE
GSTP1 B et

I [22]

2 CDKSHRIEZ IR

2.1 CDK55RiHEER

RS AR AN S R A e, 5
BUEPIIREETLA—2050% , TnbERORG . Shlkokite
WAL B BB AAGE S . AR PEGR A SR g s
M) NSRRI TR B2 6 7 IR 1 K LB
JEEKCHEE ™, Wi5tkil, CDKS Rk TT =]
DLl o 1k W) Bl 1k 58 58 W) 0 2 1Ky
(peroxisome - proliferators-activated  receptor v,
PPARy) 7E Ser273 fi g ft., Ml BILAA EE 5
RO, MR K TR, RO R Y R
A 0 A BIRST R CDKS Y 45 5 80 E me A
WA ER , ARE IR AN A, BTSN sk
SRR AL A UK s PR BIFSE & I CDKS TR 2
b BRIk, IARNAMITSY R B CDKS i35k
K AT G HE R A M AR R LR R B .
AT UL, CDKS 3RIA 284k SAREIE B 1 & A %
TIMR (K2).
211 HEIRIE

WP th T B AN DI BERR AT . e R HRBTEk
PRI, S EURRE R X aARR A, AT
7| e B A — 0 PR A ), T CDKS
TERE PRI A B AR B R v R AR P50k
B, 2 BOBE PR /1N BRI H CDKS AT p25 14975 P4 5
SR, IR TR RAE R A B Wei 55 PV kB,
KM IR p35 Feak AT LAIE Aok T B A B A A
CDKS {& PR e &5 22 3 o 3 AP aiE, 7
o I A 5 1 Min6 JERJR B 401 i CDKS/p25 1%

PERH A 46 W 475 5 0 40 G v CDKS/p25 1Y 3 1
s AR R Yk 3235 p25, Min6 AR B 41 it
F2 0 KO 1 CDKS/p25 3% 4 I 400 il s & 2 4%
W, PPARY VE b — i SR, W] LR 4
AR B . 7E/ BRI, CDKS Al LAk
P35/25 i, YEI 5] PPARYy 7E Ser273 if 15 # ik
b, NTsZm e e R ek, S80S
FIPUI A, A KT Y AR E T
JIR W TR0 /N BRI A 40 M [ RE &2 B, CDKS A 31
PPARy TR ALIG N, i F 2 A% B WA S5 5O R PRI 259
AT LA PPARy Wi R A Y e A, DA e g iy 2
DU R HURE 2, 54h, LA R AR S
BT A R B AN A AR S I 2R A A
PR EEAVE . Wei 25 4 78w BB /N
SRR AR B A Hp S B AR R B i e
Wi, GEFEoR, M CDKS YT HEE T LR
MRS B FHE3E, F5EFITss i, DA 5 e e
353

iR, BREZR WM EERE , N p3s
(122152 33 CDKS WS, DT il 5 5 22 19 43
W TERBEEREE T, CDKSTHTERGIN, FE 50
BRI, AN, CDKSIAREWERR 1L PPARY, T
HE S FEAIU R, N FE s K,
CDKS P96 M AT AR 3P AR B A M i e, i ik e
Sy 20530, T AT LAAG S50 B W PR 1 2 A
2.1.2  BhfkolsrEafL

SR RERE AL LA O A R, AT
A R R R i A L M, TURLAYAIR
% [ iE % H (low density lipoprotein-cholesterol,
LDL) HEHZHEEGIHER YA, LDL
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SFAAB T 5 4 B A AR, R [ R 2R T
gpfarf, MR SR, =5 3ktmE e
RPN 2 AR HRIE,, CDKS 78 E g2 i rh
K ik ), SMTP-44D (—FhHrsesiE . Prafbin)
ey ) al RETE A 7 CDKS/CD36 i 44 BH Wi i
AGES-RAGE (& H B R = W)- 2 1K) iS5/
ox-LDL (S ALEMMARE B AR 1) AR
WEAN, M6 Apoe —/ — (Bl bk ik FE A Ak A%
L) /N SR RERE AL BEHIE B . CDKS 34
JIT 0 PPARy B2 Ak AT LAE 32 94 15 ox-LDL £
FAR A MRAH DGR R Y 2R3k, e B g4 i N i
R, e SE IR A i . A, EE
WEAA R, AP AE E S R 2K (glucose-
dependent insulinotropic polypeptide, GIP) 2 {A&;#
14 i CDKS/CD36 Jd A4 ok 1 il Wi 200 6 14 18 TR 240
OB R, DN A 22 sl Bk ok R A AL %) % 2E Y R
Y M R ML A A ) FE AR 2 —, AR PRSIk
ok R A A0 Y A e o A A B IR AR e IR e R A o
CDKS Je i /b3 2 N AR M i i, AR EDTER (5 B
P9 A F 1 (silent information regulator 1, SIRTI)
FIARZET S, I PN B A R ESE N R Rk, 3R
CDKS5 3 i /i3 SIRT 1Y BER 1k 2 5 3 ks FE AL
M RARIE >,

g bl diii CDKS )23k i) AR — @ FR R
A E AR R B AR R, AT Bl IR A
PR ALBELR A R AT 1 . IR B TR S S AE 1Y
KM FRLL, CDKSTEAKA] LURCA B 1k 2 ok ks
Wb A | SESE I AE A A R ) R A
2.1.3  BHAME

SERDINTR N e L DR = oo NI = R e )27 S
FIVE MEE R A R AR AR 1 A AR S
1 %2 & LA S N FVERSARB NI, g FASE ) 2
HRIBAE LT, RBAE BTSN AE Y & A R R 28 ¢
HE, FWIOCT CDKS s 3 BE4E hfE 2ty
Y5 7 TE, Kriiger AN 7 B YKHRIE T CDKS 768 4
P S L (S AL [N S AWAN = W 1N = ¢
i rh A CDKS A8 3808 1 R B 40 B A9 1
Jfif i MAPK i 12k 2 5 R s s 4 o1k, >4
TEARS M ] CDKS /N5 F- il 57 Roscovitine 1657 5
AT LATE A 3G 0 AR A A A /N A B T A Aok
OG0 g o W) AR % M BN TE X BE R B R
(glucocorticoid, GC) 4bH /N[ H CDKS Ag47
il 7] Roscovitine 1647 5 &8, il CDKS AyZRIE AT
D3E b v DR M A i, TR GC s S 1

R, HRREN % GC i T 19/ BUE iR A i
P54 gE BRI, CDKS AR 5630 i 500 (4 BF 41 T fiE
A B TRYT B B AAAE PG B T G
22 CDKsS5#&RITHER
PRZIRA T 2 — 2 LA R A8 40 it i 22
JCIER TR B, A AN s Hid
NS C DI RE, B 15 AD. & &R
(Parkinson’ s disease, PD). FiEdRERERGE . W
SR HiE, CDKS 5 Z R 2R 1 PR 1 BLAL
UM, Z 5 AD 1 B UE M FE & E
(amyloid B-protein, AB) J¥BGLL M fU4E #H G 8] 1
Tau (tubulin associated unit, Tau) BEFR{LAIMZLT
“ g 25 (neurofibrillary tangles, NFTs) A9JE 1% .
PD (W2 LU L REM 2 TR T-55 .
22.1 PR EREE (Alzheimer® s disease, AD)
AD & —FP AT B o iR A TR B, B
TR RAL . INFNIIRESZ 0 . A7 el A BRI 1Y
MroTAeT e HRWRILEIE R 2, B4R
SEA TG, H AT T AR LY E AR BEA
P X B JE 22 ZH B K) NF T, T RSGT 11) HELE 22 2 h
1o SEWRIR AL TS A B H Tau 724 9, pFoR A 8R,
CDKS5 ik M08 1k 55 AD 8 XUBS 22 8] 47 76 AH 5%
PE L AE AD G RN R R, CDKS
5 p25/p35 Gt i, H 5 BAribEE 1 (B-site
APP cleaving enzyme 1, BACE1) % ¥JAH & %/,
Wen 5§ ) #F5% % B8 CDKS 3 i 5 555 55 5 5k
i ¥ 3 (signal transducer and activator of
transcription 3, STAT3) 15 BACE1 & Wife 7 AB
(774, STAT3 55 BACEI Ji3 8 145G I 1E Ser727
17 S BRI CDKS . 7 CDKS 1805 5 2 AR % 5 19 JR
UK R 2ot , CDKS i #ik5| % T PPARy
£ Ser273 LA M BERR 1L, SRJEHI NI BACEL FI AB [
AR, TR Y, SRR ST
PR TTRIEMFERTIREE FIRTE AL, FECAR MITITR
H Tau £ 1 oF FE#ERR 1L, DTS fin AD 119 XU o
Fang 5 " 14 HT-22 /NG S i 28 0 R 87 Tk 2a bk
BER I E LS (CoCL) H, BT AD
AN B, WFoE R, SR BT,
I HLASE 40 i P #5388 18 25 11 Orail I CDKS (335 5
FHOM, MIMF2L Tau & I BEBER L. ik, #9
il CDKS f 3% ¥ m] LIy /> AR W 7= 4, $EZZ AD 1Y)
KR, Roscovitine £y CDKS iyl 5], mI LA
AR5 AR FIIE . NS4 Rgl AT LI i 41p
il CDK5/PPARy i R AR AR BUZKF-, - L5 1f
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i, Z. CDKSHRIEZ R SIEFHER 5.

LU T W oA — 22y, WngEIRAA R
ST . USRI B R WLER 45, nT LU i
CDKS5 M HAASCIRFEFEAR AR HI7KF- 20,

P2 TC P Tau 85 FIBERR (L FI NFTs 1 JE 72 AD
RHEMA—AEERE . TauE A8 T RS &
1, Tau k[ 58 B AL 252 U 1016 1, IR
M HREE R, NI S B 4TI TS, CDKS 7
Tau 75 [ # B2 1k F1 NFTs JE o /% b & 4% # 2E
FH U4, CDKS A L3 2 3507 1 2 A0 1 Bl 4
(MARK4) 145 Tau £ I 7E Ser262 37 ki 1Y R AL A
Tau#E LR, MIMESE Tau i S 09 AD B9 & L 5,
Tanaka % ' 4 & R Ak PR/ RURAR I S pf 80,
%53 T CDKS Il p3SmRNA A9 5% 5%, M1 34 i
CDKS5/p25 B A WIHTEHE, 4 Bh T Tau 2 BRIk,
R ZIE W —F 5 AD kA4 & AT K9 ¥ i -NFTs,
CDKS5/p25 B 518k T vl LA B 3w Rk Tau & H4),
AT LA HoAth ff Tau 25 (A 0 R Ak A9 BEBEAH H 4
f04% 7] LA3E 1+ CDK5/p25/ERK2 1 CDK5/p25/GSK3
G0 K 3E B Tauw 85 (1 oF BEBERR AL, N AD 9 &
Az BT CDKS il o] LAIEZE AD [ BEERR
Bii Ik 0T . BRTFFEiE ], CDKS 4 il 1)
11 CDKS #l1 i ik (CDKS5 inhibitory peptide, CIP) .
% N ZE  (sulforaphene, SF) HEML IR CDKS F1
p25 Z A W AH BAE T, 30 CDKS/p25 26 Wi
PE, /0 Tau 2 FIAY & FEERERR AL AT 24 T30 B
AD () R AR K JE 890 Jalig, T U] A sE a4
GSK3B Fl CDKS i M il % Tau 85 1175 BE R 1L
IR RAE, NG R R T o Rk, 1)
CDKS5 M HAH i A4 AD — MBTERIG TS
222 WA% 7% (Parkinson’ s disease, PD)

PD & —Ff LLAHURIAZ sl B A Ry FRAE Y S o
ZRATHEB, R E S A P 2 L R RE
TCRTER MR K (Lewy body) FOTEMEE 4
R HRIE, 76 1-H 408561, 2, 3, 6-PUANLIE
(1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridi,
MPTP, —FhREGS IR MR JoT v ™ A 22 L e ) 22 4
M ZTER) S0 PD A/ B RIAIFE AR K
KA CDK5/p25 1% PEFH i [ 4R,
F£ MPTP 755 119 /)N B PD A58 e fi FH CIP R LA 1
CDKS5/p25 Wi, sk /N B2 B e b 8 e 1 &
&, I HIER Tz AL REIR Y ARG
LRI RERENS 5 PD 1Y &t VIM 6. CDKS
() 5 W T T LA A R 5 2 5 AR R T RE Y G H AR
F K S 3 PD RRAR DI BE AN R o B AR T 1

(dynamin-relatedprotein 1, Drpl) JEIH#EL kA
P —Fh GTP K . 7EIE N R KIS PD BRI
CDKS 7£ Ser616 4L 1) Drp1 B FR AL 38 I fisk A 1 4kr
o, RAHESFEITHEZOKREMEITE
&K HWFRUESE, B3 REEMIGEAR Y
S TR LN R S Wil S R S R S
Parkin (—FhE31Z RiEH) MR RSTIREZ L
P22 JCAET, CDKS TEAK SN R A P 6 fie w2 1k
Parkin, PFFEACEATEYE, 7554 7 Parkin JIEP 19 FH
2, Wi SHPDM LW, WHEMAT
(glycoprotein 78, GP78) &% —Fh E37Z KiEHz
S5 RRAIBE, CDKS 7E Ser516 1 5 4 1 35
BEER 4L GP78, R fifi Hoyz FAL R, mA T
MPTP 553 ()40 i A1 5 PD RS RY ch AR 22 C 38T,
[K . CDK5/GP78 i #6255 1 PD WY A&l , Jfnl
B KA IR TT PD R BT B 5 245 1 B A e S A,
CDKS 5 £ [% i # 22 o0 i S T fig % V1A o
CDKS #IF 5 7 Thr89 v a5 A BT fhad A Ak 43 Jit
fif 2 (peroxiredoxin 2, Prx2), iXFPiafbiFAL T
Prx2 3G, IF4E MPTP #105)5 175 S B P i A Ak
VR GuN: A sl WA RN D Ive N R v =2
$&/5 CDKS7E PD W I Z 5 THAE T, ARk 545
#E—2 [ B CDKS ThRE AN R 5 PD &S AL il 2 ] 1)

ZELFTiR, CDKSTEMER S FHE oS 8uha
BATHEBR R A A, 0 CDKS (36 P AT LAAE R4RH
BT T L A A o AR A A B S RE 1Y
K, MMTHELE AD FIPD i &R iERE . CDKS A6
TR A AR 2 A M 2B A T — AT e A E
FEI7I], AR T CDKS it 2 S ET- & 4%
I SRR B A 28R A T TT e B — P A 2K
IOPET N
2.3 CDK55phiE

W IEE 2 S 240 AN 32 47 T AR 2 5 R0 Ak T 3
(), ELA SN S5 TE | e A R AR K DL R
MR A SRR . ARk, Bl X IIR s R R A
WEoE, B S5 ARME AL S R B E gAY,
CDKS 1E N Mg T 05 22—, FEAE 2 e 40 i 44
B8 5 1 AR 32 202 FAE L AR AS [ B PR 2
e B L2 F) i 2635 10 CDKS, 78 I 5 £ 4 i 3
(GBM) ', CDKS ] LU 7 Ser522 v mi B R 1L
CRMP2 Ky # EGFR 5515 5, 245X fiygg 40 ity
MPEREFEAE] "', Ak, CDKS i 7E Ser62 {3 44
PEE c-MYC (—FpEEEATT N ) rysiRfe, B
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Wr T BIN1 Al c-MYC A EAEH, SZA4edt 76/
20 i g R O A FSE R, CDKS ] LA
Wil 1k Ser727 37 15 B4 STAT3 K i #% STAT3 43 Y
M Z RS, DA SE TSR i & 4 7Y
FHR H, AE HR IR BEAE R T, 5k CDKS i
TE Ser727 Ab WY FE S PE B R fb i — 20 R B STAT3 1)
TEALR T Ay 5E ', v L, CDKS S
£ PR B R T ) SRR T PR

[, CDKS i 2 5 8 7 9 4 B 1Y) 12 78 A=
A, CDKS il £ B R A AN [F) RS P o8 (2 i a8 35 1 il
AT RE . APFEIRIE, CDKS nlfigisid Bk ik
WLEh & A RES &R 455 8 A (caldesmon) KA
HER R A B iR 28 ™ . Eggers 58 Y EH] T
CDKS5 75 K-Ras 578 1 [ it 457 0V b g vh ke e e
e DEIT RS IR 28 o %S9 Uk W] 9845 K-Ras AT LUl
T p35 B M R E Y p25, X S 3 CDKS 1o B i
TG, 51 M ys 4 B Y 3 78RR 28 588 - e o il

—> STAT3 —B-53 B

\ N
~ ’)
p35 . -
/ B s BIRHHES
028
(o V-
AauEE %ﬁﬁ

- =

CDK5

P/ RIR SRS

SMTP-44D ;\/ ——){Egéﬁéﬁ
BSESH ? .

ﬁ]k?ﬁﬁﬁ%%

CDK5

s swr
KEASTERE{L

CDK5
1’%‘/ ~ 3
& PPARY

£ .
& Ne o
i -

WEERS |

CDKS5 I P [ 5 A8 PR Sk A ] CDKS A 37 1 sl it
CDKS 1l 7] Roscovitine &b BRAA &1 37 (1) 241 Jifd i 1t
AR T R A AR Y iR MR 28 . Liang 55 7%
KA K 7 Bl (transforming growth factor-
B, TGF-B1) v LAV 15 A FLAR I 5z 40 i 240 i &
MCF10A ' CDKS5 1 p35 %1k, [AIRHIER T /%
CDKS F G P46 T TGF-BLiA R IFLIRE . HLAh,
AR H AR BT ER CDKS B9 26k 1T LA R AR5
BE % (focal adhesion kinase, FAK) 7E Ser732 {i;
SUEERRAL  JF X e o T LR 4H M Y i
BAREEEXEEN, X TULER, AR/
A AR, A CDKS A LA 8AE 40 A Y
B, Jin%: U EN] T CDKS i it R {k Thr261 7
AU EZH2 SR A0 i JE i 4t M i i B FfR 28 . 25 b,
CDKS 7 A 1 A1 il 96 40 M 1) 3 28 07 T B VE R 1547
AL, kTR — L ISR .

e
tEREE
CDK5 Parkin

TN bansk,
T—® x#ﬁﬂt
%—ﬂ s

\ MAPK — ] [mEate]

CDK5

— o

B REAE

Fig.2 Mechanisms of CDKS in diseases(created with Figdraw.com)
E2 CDKSTEERFHIERMS ( {EMBFigdraw.com#& il )
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I LA AR TR BB A R 2 B A 00 B A 35 3R
AR, REERRE AR . AP A4 2 Ry
Mraf R o, CDKS BYRB S A% A, Ml
CDKS ] LA 4l 44 o4 i 487 26 i . 76 4 F KOF
CDKS5 A] D) R 1k 6k %515 2 I 7 1o (hypoxia-
inducible factor-lo,, HIF-1a) F¥ Ser687 {ii a5, MIfi]
PRI E G2 B B KR o st [ 485445 08 1 R4 g
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Abstract Cyclin-dependent kinases (CDKSs) are proline-induced serine/threonine kinases that are primarily
involved in the regulation of cell cycle, gene transcription, and cell differentiation. In general, CDKSs 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 (CDKY) is a specialized 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 CDKS5 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, CDK5 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, CDKS, 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 CDKS5 is 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 CDKS 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 CDKS.
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