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DHCR247E &% P RV BUR LI A 6 7 RESHH XA R

KO B ERVE RERELYH
(AL A R 25 K 5 2 24 B, LN 3100535 27T H = 24 K 2 v DR 25 R4 B, BTl 310053)

WE  24-BLAJ2 B B2iE JR B (dehydrocholesterol reductase 24, DHCR24), 4L4R A it b4 o R
i Bk IR 46 47 1 (selective Alzheimer’s disease indicator-1, Seladin-1), & A2 [E) B & iR 1& 12 T 89 K 4E B,
T I AEAG B P RR GG A24E L R VAR 1 I8 Bl B3 A & . R, DHCR24 R 32 7 R R BRI
(Alzheimer’s disease, AD)J% 22 12 42 ¥ LA 7% & ik H &R I %‘%’ 2RI 4 T ARIA A R LA T A T
LA B A&, DHCR24E Z DNAAF F A A R R A 456, FMIASADR A, EANE
RAT MR A (F EPFRGE). AR K IR (BB S m) B S A 2 AKE (AT 9 B . AT @i . I
2eER. UREFTHENFFTEREL LBANG EE2FR() REBESRTE; 2) WATH
BeXAFamieit = A, STk, AR I L T DHCR2447 4| 7] (2.45U18666A . SH42%F)F»
7%!(‘/@‘ F [ L35 LM A7 @)ﬂi;‘i&i#&%Sargassum fusiforme®) P& SR IIRM . T B E MR F A
“ (tetramethylpyrazine, TMP)% 2238 ¥ 45 7 DHCR24JE 9k 7 P 849 3L R ML) VA Bob 7 SRwk-4 A
RIK, §EAHEE J%J%éﬁﬁﬁnﬁ“/ ﬁ’k 2.
X%#iA  DHCR24; Seladin-1; JH[EBEHA B; HUHH T-; DNA AL
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Abstract DHCR24 (dehydrocholesterol reductase 24), known as Seladin-1 (selective Alzheimer’s dis-
ease indicator-1), a key enzyme in the cholesterol synthesis pathway, catalyzes the reduction of A24 double bond
in sterol intermediate to produce cholesterol. Initially, DHCR24 was regarded as an anti-apoptotic factor due to its
abnormal expression during the pathological process of AD (Alzheimer’s disease) and its demonstrated neuropro-
tective properties. Recent studies have shown that regulated by aberrant DNA methylation and different hormones,
DHCR24 not only participates in the pathological process of AD, but also shows abnormal expression in the neu-

rodegenerative diseases (Huntington’s disease), metabolic-related diseases (diabetes mellitus), and various solid
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tumors (prostate cancer, hepatocellular carcinoma, bladder cancer, melanoma, breast cancer, etc.). The relevant

mechanisms of DHCR24 include (1) dysfunction of cholesterol synthesis; (2) anti-apoptotic function or induction
of cytotoxicity. Consequently, current research has developed DHCR24 inhibitors (including U18666A, SH42, etc.)

and activators [including lipid extracts of Asian brown seaweeds Sargassum fusiforme, TMP (tetramethylpyrazine)

from Chuanxiong]. This review summarizes the pathogenic mechanisms and treatment strategies of DHCR24 in the

hopes of providing reference for research and treatment of diseases.
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JIEL [T e £ B R A G, 23 ke 2 SRR —
FREEATAY), HAEREEND S5 T EDENE
SERI B D RE AN Jl, WAERF AR VDTSN 1 . 40
5T IR 25— R AR RE . FENLAA IR
Brb, MHEBEAEAR NI AEY G R s DL R A4
T ARER 2 B A2 R S v R . BT, #HX N
Tt R[] T A= 2 BSORE O B 7T 3 LR v T JIH [ B
B B PR T g R R R I T e A 5 e R JIE [
W LSS E A P, 24- 0 & H [ B8 7 B (de-
hydrocholesterol reductase 24, DHCR24), H %
B (8 T A D [ e ) A P 2 v e, A LT e
SR B ()30 5, 204 4 2 A0 1 2%, DHCR24
AT FEA SR £ T FLAE P 22 0B A7 14 5 97 H 1 4 2 R
PER, QFEHFRILIKF FRAKE 5 BUE# 22 H (amy-
loid B-protein, AB)E;PE 5 TaufER 1L, Bt 5 W 5
BT SR, FEFATK I DHCR24 1) 57 K ik
% DNA W FA SR AT 5 R, A EE e JIH [ i
B, IS TR M I T2 S5 ARSI R R (2 AL BE
FRIPE )R 2 Fob JihJRd [T 51 i (prostate cancer, PCa).
HF4i o (hepatocellular carcinoma, HCC)%5 |H & A
KRR R, JATTN AT 2 Z%) DHCR24 2514
DhRE 5 & MR KA R R I Ok R AR T S5 uE 3t
ITERA , DU [ B i B AR 56T s A s 4t
HA . AL, BEEE % DHCR24IHT FEIR N, S ] 40
1] 2 4% DHCR24BEIE 15 5 9 25 Pt 13 % 7
W, BIEZF D T EY (W U18666A. SH42). K
SRAE I [0 S YA €0 1 T = A S 1 T o 32 B
R 24 )11 3 1 A 20 DY B 2RI PR (tetramethylpyrazine,
TMP)] LA R I R 2540 (n 22 P At 3%) S5 1 S H , B R
R [m) BRI SR T SR b4 5151,

1 DHCR24Z5#F0THEE
1.1 DHCRM4EFEFERLEWH
20004F, GREEVEZS M YR BB 7R 7 365 BR 9

DHCR24; Seladin-1; cholesterol synthesis; anti-apoptosis; DNA methylation

(Alzheimer’s disease, AD) K i 55 X 38047 7E Hr
BRI RIB KP BRAR , K Fo i 4 e B BT R 2R i
ERITFEFR 1(selective Alzheimer’s disease indicator-1,
Seladin-1), %y 24-Jlii 2 JH [ B34 J5 i (DHCR24) .
DHCR245& —Fp i1 T N 175 etk p32. 3401 si 1 8
A IE, 4K 2146.4 Kb, & 9MNINE T R8N H
¥, HmRNA &) 1.5 Kb T EAE, mis& A
51612 ZER I E AT, 75 758 N60.1 kDa'?. IE Ak,
DHCR24& — M — Mg IiE A, SH 3NEENE
FIAH HAT R A7 5, BI 110—203 17 5 ) FADZE5 & 45 1)
B, 202—21547 55 1) Mdm2.45 & 25 K 45 M1 358—425
KL pS34E G a5 M3, X 5B R FE B T A
MEDIAEC M, FEEE, &80 iR DHCR24
() F0 1 0 BT R B AE AR M o N AEAE T110. Y299,
Y5075 BERRAAL s I 1IANZ AL L, X — ISR 32
N ] Bh A A S BRI E R A2 R -
g A7 19 B4 AL 86 3 5 DHCR2ABIE 1, it — B FF
B W) DHCR243E 1 1) 3 284 25 P (A SR ms 13
1.2 DHCR24HIFRIED T

AFF 72 I DHCR247E N o = (1) 37441 i 7 437 B A
B : 76 IR AR BRE TS, NIETEDHCR24 3
H AT W M (endoplasmic reticulum, ER)H, /b &
I3 AT R FAR, AR RLAR A AR LR IE ; 7R
BB MO T, DHCR24T #5552 40 k%, Hi%
A% 8 B AT LR B AT MR AE . (AR
HEENZ, LI 8RS mNIFA SIS T e AL
MG, X2 ~DHCR24M % F A7 B A SR = 1 -

W FEIRE BR #H 2 R G4, DHCR247E | 51 iR
FUMR SR B AR 200 2% 57 3R0K . BATTISTA A BRI
FR 5 DHCR247E N\ 11 51 B2 2R 1) 5 15 o0 A, R B 1%
EHFEEET LEARA, BOOAAE T R4
H, H5 IER AL, HRE AP ARG T 51 AR
S RN, AE R T A e R IA KT FEIK . QIU
£ 51 I DHCR24/E L 1) 3R 8 /K P v T IR
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FLHRA LY, R AR 75 I8 F HER 2 FH 14 7L Bk 98 41 21
. [Ntk , DHCR24 (1) 70 A 22 2 BRI R
SR, HAER s . AU SR 2R
FIEFIR G IR % E AE A R A VR R G
T BT AERE R
1.3 DHCR24 2 AR M EHEF A AR K 528
20014F, WATERHAM#E!" A I DHCR 2452 —fif
T 2R IRNE RS 8% L (flavin adenosine dinucleotide,
FAD) MR 8 A8 SR i, 7T {4 655 B TR A4 1) A24
XU J DA = A JE S . BRI, 76 PR JE [
Pt AE ) i R A, 3 S R AT DU P M AR A
P HH[E RS, R Blochif 42 11 K-R(Kandutsch-Russell)ig
2. fEBlochiZ e, & 8 W1 o hl ¢ B K I 14-
25 FJE g b A0 e A0 9 B (S I, B /5 tH DHCR2444 5%
£ W 1K) C24-25 BUBEfHE Ak, g Lt 33 T A R [ I
FEK-RiEAEH, DHCR24% 3 6 {5 (1) C24-25 0 Bt %
AR, AR 24,25- A E B, ME& 7-0
SN ] T 30 i P A4 A A= RSOREL T B 191, # DHCR24
il R B R 2 1 U 2> s S I B AR, 3k T 3G i Bloch
A % (030 B 5 A Sz, DHCR245E 35 ) £ 1858 K-Ri&
BHIETES, 82, DHCR24E N4 & g2 2 1)
PREFEM L, A LE Blochig 12 ¢ 5 — P A K-RIg 12 26
— B RABRIER , ¥ E B SRR — RN
A RS

2 DHCR24BFRIAVHIE
2.1 DHCR243RiAZ EF L= B ELIEE

P 8 , DHCR24 % R H A7 15 Uy RE TR B 1Y
CpG iy, HICHEAT & (W1¢g25526676. cg17901584
cg2716885) ) HI F Ak, 7 5 i ik AN [F] ALk 3R B 92 97 K
A BT KB, DHCR244 1582552667645 K4
FEAL, T P00 B Z %, X B N 1AM A i
2TV RIS I RO, 24 DHCR 243 B A (1 B FpEAH 06
B 5 cg17901584 /A= FHIRAL I | X 2% B4 R0 1y 25
J5 T 2 1O T P AT, T 7| R oS A it A 55
MBI (B3 —HE I, FH A A0 SR [ f ik
JE 8 2> fih % 4 B N DHCR24 P 3EA IR 25 1 K332
1B B, BRI REE RAA A &K
IR i B T2 i DHCR24 ¢g2716885 UK
A F AL, TR WIS A bR id B KA AZ 8008, 18
Tk AR T A A% 08 T SO AR B S AR N DHCR244H B
A AR IR SR VR R RS 17, R, DHCR24

ANEME R B AT SO R IR R, HEAA K2
RUONE, T I8 E B s oo T SRR F AL
FEMEE KA
2.2 DHCR24FIAZ MR IFE

PR (M AR )M R i a, ]
I PO AR LI R S AR K 1 9% DHCR245% 0k, i3
B RARBIR KA BT RoR, MEBGR [N e
AT DHCR24J5 8 ¥ FU#IX (—4 384/-2 892), Yift
R SMERER 2RSS G, A - (8] ST 45 1) ME
# G (half estrogen responsive elements, half-
EREs) [ ifiDHCR243%, it — 038 gL S50 K
T AU U5, DHCR24% HERER [FIFE B A N2, HER
F I TeAT T DHCR24J5 5 1 [X (—4 384/-2 892),
I, IR A PI3SKY/ Ak #1742 1 % DHCR24
ik, BEm AR A AR AL T 2 JH AR Ak, H
IR BRI ZR (thyroid hormone, TH)if ik H 57 44 B(thyroid
hormone receptor B, TRP)-5 DHCR24)5 7)) X H #H
B2 F) S RETC R4S, A /K IE 18] i 4% DHCR24
Lk HUR IR D) REIRGR BH I THHESUR , T X052
fARa(liver X receptor o, LXRo) /] B IIE, 7 F 45 &
DHCR24J5 81 H A — ) Mo I L i DHCR24%&
iKW, 25 b, DHCR24J5 8 X AN A s B T4 RIAE AL,
AL 52 % R R, X i+ DHCR24/KF
FHE LRSS 7 A R SR .

3 E&ERFPHIDHCR24

JRUE IR BE 2 5 T AR PR 45 1) 1 T e AN
PR (U7 AR D R R B At A 5 1 B85 T A
FE—RYIAMTIER), HAEZEE . B, KR
SR 2R S, 20 PR R ] K ST £ IR
UL AE K, B i B DHCR24/E /KPR 5 2 S 80%
Fedi o (R, LADHCR241E A 8 R K A RO HE £,
1o BH FLoF 22 P (0 B L AR, AT A AR SR LE BT
TR T S 7 Al (R LRI ER2)
3.1 DHCR247FEMZIRITHERFHIER
3.1.1 FIRE#EZKAK  ADZE—FPLLABREE M Tau
I3 B 2 N R AT (18 1 i 2B AT MR . W T R B
75 SH-SYSY AN #H & REAH MU A, e SR A B
ik 1-42° 18 7 DHCR24/K~F-, R #id T caspase-35f:
THFE T BB 1(beta-secretase 1, BACE1)7rik &
GGA3, #t—5#s 7 BACELE /K PRSI, #8585
T HBE S RE T, 3 T AP T RIFE I AP,
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Table 1 Roles and mechanisms of DHCR24 in non-tumor diseases
PN DHCR247K e L S5 30k
Diseases DHCR24 levels Biological functions Mechanisms References
AD | Apoptosis-promoting DHCR24 promotes AP toxicity by depleting BACEI protein [20]
and leads to neuronal death
AD l Disturbed cholesterol DHCR24 disrupts DRM and induces high levels of AP produc-  [21]
metabolism tion to neuronal death
AD l Apoptosis-promoting DHCR24 induces Tau protein hyperphosphorylation [5]
HD | Apoptosis-promoting Loss of normal HTT activity or increase of abnormal mHTT [22]
toxicity aggravate nerve degeneration and cell death
HD ! Disturbed cholesterol Decreased 24-OHC level promotes the formation of A and [24]
metabolism contributes to HD neurodegeneration
HD l Disturbed cholesterol Decreased ApoE mRNA expression prevents astrocytes from [22]
metabolism transporting cholesterol
T2DM 1 Abnormal methylation The hypermethylation of DHCR24 promoter increases the [16]
residue of DNAm transformation and the risk of T2DM
T2DM il Anti-apoptosis H,0,-induced podocyte death is reduced and DHCR24 plays a [25]
protective role against apoptosis
T2DM 1 Anti-apoptosis DHCR24 interferes with the tropical effects exerted by IGF [8]

system to diabetic neuropathy

AD: [l /R R HEERP; HD: = I SR IR ; T2DM: 270 B LRI ; DHCR24: 24-fiit S0 [ BEiE J5i B, DRM: SEHUBESE Fdk; AB: BYEN) 8 (1; BACEL: B4
WA 1; Tau: T AH ISR A Tau; HTT: 421 [4; mHTT: 5828 8UHTT; 24-OHC: 24S-F2 AL AH [ B%; ApoE: #% 5 & 1 E; IGF: B & 28 4 KA1 <17

FRDHCR247KF-F+5; «| "R 7RDHCR247KF F A »

AD: Alzheimer’s disease; HD: Huntington’s disease; T2DM: type 2 diabetes mellitus; DHCR24: dehydrocholesterol reductase 24; DRM: digital rights
management; AB: amyloid B-protein; BACEL: beta-secretase 1; Tau: microtubule-associated protein Tau; HTT: Huntington; mHTT: mutant HTT; 24-OHC:
24S-hydroxycholesterol; ApoE: apolipoprotein E; IGF: insulin-like growth factor; “1” means higher DHCR24 levels; ““|” means lower DHCR24 levels.

Hil A2, £ DHCR24m5% /N U X iRt & 30 1 IR
] 2 F) 35 3% 7RI IR 70 M6 45 ¥4 5 (diigital rights manage-
ment, DRM)FIZEELIL G, 1X 58 B/ BRI ) 25 P4 A 1
B BRI P Y05 L ] e 7K P ) AR S 75 5 B Ak i
LHIATE ARG, R BACE1 MR AR 4 F2 25 APP
IR 43 o, TS 35 APP AR PSS T LA B2 i K~
ABIIFEAR R, At ) DHCR245% 51 ) JEJIH [ s
KT R B HRBE /7N & RN G 235 S v s A 7k
R E A TausE A 7E Thrl181. Ser199#1 Thr231%%
e Ar il B FERERRAL , {24 GSK3B/mTORME
SEE S L B EOE , Nk Tausk (A R 1L A1 AR
PEAERR S, PR, DHCR24 R 7E AD KR AL h 4y
HERE ABREME R 15T Tauid BERERR L LA S AR
SH R IE T AR 6, X PR # W] S I DHCR 245
15 EISRIGT ADB -

3.1.2 FEMERBE = 3L B B AE (Hunting-
ton’s disease, HD)J& — F i L (i 44 2 1 183 4% 1 1) ot
ZEIRATPEB , B0 AL 7 S 10 B B oA 2 K]
HTT(Huntingtin)* CAGE & 7 FIid Y 4. w0
T, FEHEA AR RIHTT(mutant HTT, mHTT) K 5

SUIRA R0 M ST14A KT HD /)N R AR 2 R6/2 ) i 41,
2 DHCR247K~F "~ i, AP T HTTIE % 35 143
RELmHTT 5% BN, 3t — 2 SRLeR ik A
WA TCHEAT AR M | R AE /N B R6/2 7 R LR T
FZ IS0 29 D i) o 28 0 2 s L ] e (1) R0 K KRR AR, i
A1 T i 85 A B0kL H 1) %06 2% 11 E(apolipoprotein
E, ApoE) mRNARIE TN, THAE LR A 2R
IEH R, NEA IR 54 usiT: P2, [E15
R M, 7ER6/2/NFUEIR AT HI DHCR24 R i 34
B3, TR R AR IR AP RIE K, X R
DHCR24 7] /E N7~ HDBR M B 48 b 22, & x)
HD* mHTTH H R, #5703 HAE zQ175HD/)N
B SCIR A Hh i I 1 22 T g A €4 25 P450 46A1 3R
T, B0 I T A 24S- 2 A0 TH [ B K T 9 1 R
W5 ApoE%% 53 DA% mHTT 2R (12 P AK 5 18 [ B AR
W9, [, DHCR24 1 i 7E HD 5 85U [ B K 7
T, FILA ER IEH R, BE i & e T
SHEIRAT I R
3.2 DHCRM4ZENKIHHHEXERTPHIER

2B PR e — P AR MR, DABR R R AP
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#*2 DHCR2M47EMPE M AR o EY1E R R E LS
Table 2 Roles and mechanisms of DHCR24 in neoplastic diseases
R DHCR24/KF- -l e AT Bt EE BTN
Diseases DHCR24 levels +/—tumors  Biological functions =~ Mechanisms References
PCa i + Disturbed choles- DHCR24 promotes dilation of the cholesterol mem- [14]
terol metabolism brane compartment and leads to cancer cell proliferation
PCa i + Disturbed choles- DHCR24 activates epidermal growth factor phosphory-  [14]
terol metabolism lation and promotes cancer cell proliferation
PCa il + Disturbed choles- DU 145 cells secrete androgens and DHCR24 leads to [26]
terol metabolism tumor cell metastasis through PI3K-mTOR pathway
HCC i + anti-apoptosis DHCR24 inhibits p53 activity, resists hepatocyte apop- [28]
tosis and increases tumorigenicity
HCC 1 + Disturbed choles- DHCR24 stimulates MEK/ERK signaling pathway, pro-  [29]
terol metabolism motes cholesterol accumulation and accelerates cancer
cell proliferation
HCC il + Disturbed choles- HCV cleaves DHCR24 via the NS3-4A protease, lead- [30]
terol metabolism ing to the accumulation of lanosterol and promoting
viral replication to establish chronic infection
BC il + Anti-apoptosis DHCR24 inhibits the anti-tumor effect of si- [33]
circ_0003221 and promotes the proliferation and metab-
olism of cancer cells
BC 1 + Apoptosis-promot- DHCR24 activates cytochrome C, causes loss of mito- [34]
ing chondrial membrane potential and induces apoptosis in
RT4 cells
BC il + Anti-apoptosis DHCR24 enhances TBK1 expression and activates [35]
PI3K/Akt pathway, leading to lymphatic metastasis
Melanoma 1 + Anti-apoptosis DHCR24 induces BRAF mutation and activates RAS- [36]
RAF-MEK-ERK pathway to accelerate melanoma
spheroid growth
Melanoma 1 + Disturbed choles- DHCR24 induces the resistance of tumor cells to Vilo- [37]
terol metabolism finil
Breast 1 + Anti-apoptosis DHCR24 activates the Hedgehog pathway and leads to [15]
cancer cancer cell growth and invasion
HPV 1 + Disturbed choles- DHCR24 binds to miR-370-3p, increasing the choles- [38]

terol metabolism

terol level within S12 cells and promoting the prolifera-

tion and migration of cancer cells

DHCR24: 24- i S0 I [f [ 34 J5 g PCa: A 51 UE; HCC: P4 RE; HCV: WAL 9005 35; BC: EIEAE; HPV: AFL LRI 3; DU145: AHT 72
MIDU145; p53: i 1153; Spl: #3tF1; RT4: AFEREEAIMIRT4; TBK1: TANKZS 438 1; BRAF: 22518/ 5 18 R 2 AR e i v 2 i 20
YRR B 1L [R]; 13 RDHCR24/K I fir; | "# R DHCR24/K T B “+ Fm Ltk IR AR K = Fom bl i A

DHCR24: dehydrocholesterol reductase 24; PCa: prostate cancer; HCC: hepatocellular carcinoma; HCV: hepatitis C virus; BC: bladder cancer; HPV:
human papilloma virus; DU145: human prostate cancer cells DU145; p53: tumor protein p53; Spl: transcription factor 1; RT4: human bladder cancer
cells RT4; TBK1: TANK binding kinase 1; BRAF: v-raf murine sarcoma viral oncogene homolog; “1” means higher DHCR24 levels; “|” means lower

“_»

DHCR24 levels; “+” means promotion of tumor growth;

AN B L Th BE IR RS AE . DHCR24E AR H
CpGJE iz T g BiAH, L CpG &y FFHAEAL /K1 1 57
Thin i S HE R XU U9 BIF R 3R B, 5 DHCR24
IR R A w22 IR AT VE 2O K AE IR A
DHCR24{FE N HTA AL JRIP i Rk g g b id
AACETE T R e AT, RIS T RIEM,
400 1) £ N PAY SRR A, SRR AR AR S )
REAE BTo BbAbh, MR IO B T A AT B L RO

means inhibition of tumor growth.

FRBEPRIFAN TR AR ) R 21 o X T IR Ak B 4%
A RBE PR 8, TR B 3 AU AE KT 1(insulin-
like growth factor 1, IGF1)if5 5 DHCR24K A B3 -
W, (R ST A AEE , (R 8 TP IGF R St
TR s R0 AAIR 1 W PR 1 225 A R FE, T i
S MR AR S5 ® . 2% b, BRI A
-V HDLAIF4 IGF R 4t #4 Al {2 i DHCR24 14 ik
BRI KA
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3.3 DHCR247EhiE 1 = T U4 E A

DHCR24 % 1 75 2B AT PR & 52 501
b, AR SRAE SR Ry R AR A H 2R3 2 . E
R R R R R, T MR A 7R K =
{147 L] P R 2 B DO AR K A o 75 2K, DR
] A FIRE S SR R E R . 74, B
FU R I DHCR24 7K - 2 1 140 5 8 4 A Py i 245 12k =
Az ORI, HARIE AL BB 52 25 ) T Al N 1) de
FARE, BET 3G N 25 P06 97 IRHETE
331 AIMRE BTSN A AL E B
R i —, HEURR R & FREEFEA T %
DRI 25 A, e ML T R 63t 5 AE S 5 PCa sk i AU 25
PIME K. Wik B, DHCR24/EHT 51 iR Hh 1A b
VA, ATk E R, 8 e A A Y B R
T HE R 52 4 (androgen receptor, AR), #E 1 52U
J6 4 M HY BE AT o MR BEAE D A Jo X 145 5 A 0k
P, A R e A SRR A A K.
U1, 6 7 A 40 2R DU 145 T R B4 7 S g &
B EM S, I IR E AL AR B AR K R T R
WS PI3K/PKBAE 58 % , 3 11 DX 257y 241 e 1 B A2
e, gk Ah, 5 R B Hod i SRR AT A
FREEE R AN RIS , ARTE 5358 R M AT e 3t e
Haf AR S PI3K-mTORE 4 F0s , $ A58 FT 7
kR, FEURAAREIG LR 2, R, MR
FIZFIT IR RCON T AT S R 6 S ER T A . AR,
TRK—HB 5 PCalkf 35 7552 52 2 T 41 i Lt 1) 2
Pifth ZEI6 YT 5 , 2K ARE 5 F 05 AT PI3K-mTOR
59 LR A R 2. OFF0E, /o)
DU- 14541 K%t 22 75 it S A BURE I 7= A8 i 24 P 1) JiR
RIFE T HAE S 7 U T2 8 Btk 40 8 2(B-
cell lymphoma-2, Bcl-2)fI DHCR243%1& Fif, &
T Hedgehog s S, et 7 EHAPUIERT 5 IsE
HH 22 DG At BT 24 A A BE (3 0 . Dy bzt 9 A2
W, ¥ 2 P Ah SR 5L 2K L BE B A R TT , adi )
Bel-2F c-Myc ik, 75'F 2 P FE 24 PCaZti il i T
AAEKANH], N IHDHCR24ZE, TP AEE B A&
F, A A 22 P8 Ath SR 24 1T 1 Fee 4 P P S B AN A
27, 25 &, DHCR2AYE Fi 51 i e 4 i Hh 3k 26 34 B AT
DA 3 i 45 o JH T 5 & 7 7, 3807 PIBK/PKBYE 5
g, ] HBUEAR, HIEITPIBK-mTORIE B, %%
7 S0 HI R R A R R ALEER AR .
332 Me@mfedE  JFFAEMORE RO R 5 I R

JA90% LA I, Fok A Kk e 55 He L] AR 35 6L %5 1)
G BEFRI, HCCEF IfiE # DHCR245d Rk
FFAESE DHCR247E HCC 5 5 1 48 Ak o7 ¥ 3 ik BEL
W7 pS3 2L e AL S 3G L /N BROSURUR 2 [R5 4] (mouse
double minute 2 homolog, MDM2)FJAH ELAEH , #EHtid
AHEFE ST T IR I HCCA B TEP, BAt,
3 g 5 A 2 AR RIS EHCCANM H B2 i, @it
HMEK/ERKAS F i i, FIADHCR24KIE K, &
SRR A P R[] 3 AR S Il 4 G A 2. B,
HCC% S T4 it DHCR245d #ik , BRI 2 AH [ &
FRILIE R AE . IS BRiE PR R i S TR T, R
AT 5 A2 ) ELIE I 0 p5 39 1k 1 o e BuR i, 3k
15 SO A e P A . (E AR R, AT
2995 (hepatitis C virus, HCV){E & 37 18 P YLt}
Al NS3-4A 5 By e 1 U1 %I DHCR24 % H 1)
Cys91M1 Thro247 s, T EUE & B 72 40 i 9 HERA, i
Mk HCV RNAE Hl 5 &R R R 451, &
4% R HCCRY, i T HCV PP B i b & B
DHCR24 [ & 04X 20 e 460 0 () S g vk i
bR 40 1A B (R0 S ki B A, T N LR
{5 FH 4T DHCR24 ¥ B 7L FE Hi ik 2-152a MabfE A4 A]
BIT Y. ZPUARE L 2-152a Mabd 540 i 357 (2
HARPLE) Z 90 ) 5 Mg 35 T DHCR2445 & DL S 504
Mk, I 5 /GABAREE E A 1S4, 1
HCV & il fjg e B2, [ ik, DHCR24/& HCV /g 4t
A HCCHE R KA 8 s K ¥, HCVIR G4 i b
DHCR245 28 8 i o 1 S AR 3k 95 25 &2 1) LA ST
18 1t B G, 75 T TR 1 B

333 BB BEHtE(bladder cancer, BC)JZ& WA IR
RGUECE WIE IR 2 —, B0 R B BCAN i AR
fit] {1 U I A, OK 5 BT AT 4 B O B R v
T A0 B ORI IE N B8 Ty . DHCR24 5800 T4
AR 1p33-p31.1, MZXIAEFHABCH R AEY 1Y, I
1EJG WIBCYNAE A, SZcirc 00032219745 &3 i, 3k
— B4l si-circ_00032217 3 MBI E A, Mfi i
T 9o 200 PR B RTAE P AR AT ) E AR MR AT R AR
J&i 1) BCHH i W %2 21 DHCR24 i T caspase-3 HI ¥
T, WAL 920 kDalt) v BL, HDHCR24[1RIEIKF
R, HE— DR ST T AR B B Y B 2 IR 4
WEEER . ABIE, ROmENTRATAEY —
PR AT 2 PT80S caspaseBE SR S N . B
R C. PR, HEMiE S A BCYI M R



KIASE: DHCR244E# HH HOEUm ML KR YT SRS B et e

1143

RTAA M T2 = A gl sk, X P n BT =S
DHCR24V [FIAE FH , 1 38 i e e o 2 P XU B4 ot
4, DHCR24 B F2 #E TANK 45 40 1 (TANK binding
kinase 1, TBK7) mRNA 3'-{E#H1¥:[X (3'-untranslated re-
gion, 3"-UTR) AR N H S e M 4 m HRIA K,
MO PI3K/AKE 5 5 DU L8 N R AR KR 7-C
Iy, RO EVE R IR R RS BETT 51 Atk EL S
M BCHIRAERER, 4 F, BCAIM - DHCR24
I RIEZE PBK/AKUE 55 T WEREAAR QA 40 i
BRI BRI RE, ABCIRYT 7 RIARAE 1 LA .
334 HAbEAKAFHE  FR T PCa. HCC. BCET
LR RS iE 41, DHCR247E FAth S 4498 Hh A e 1L
Rk R G B 1 BURAE . BT FE 3R B, DHCR24
ERAZFREEPERIE, FE v-ral/]N R AR K 5
Jefs % [K] [F] Y5 B(v-raf murine sarcoma viral oncogene
homolog B, BRAF)J: K 8748 K L85 R 4R3O, 2
it RAS-RAF-MEK-ERK{5 5 1@ B #E , 51 K&
M AE R 5P BRY. #— BRI, At R
P450 27A1(cytochrome P450 27A1, CYP27A1)7E 2
R EH RS, 3 DHCR24%K 1A
VA5 T B RN X 4 2 AR e P AR 251, A
Mk B FRER A K. N, &5 B 4% 9k
Jei 2V R A R, SRR T CYP27AL
il 71 Dafadine-A DA il JH ] % 175 5 1) 28 2 2R BROIR
MR, A A A SR A e ) 24 1 BT
FLIE R I DHCR241E F i OU AR s F N R AR
KPR 73244 2 4 AL 41 ) p R IB K Pt /g, 3
IR T Hedgehogi i 1) M , L w] 5 L[] i 3L
W26 M BAE 573 DR A, 2 5 2L
S 4 M ) A AR 2B 1T S Ak, BRI SR I RE AR
e N\ k8 5 (human papilloma virus, HPV)
&G F DHCR24%1L, {3 3-UTRIX 5 miR-370-
3p4iar)a, fRFR T 1% miRNAXT 1~ B 53 Ji 4 B
TR S 1240 M3t i LA pomil /I, s i 3
UL P 7K P, R A i 290 s A AR

#i I, DHCR2ME R IE/E M & IR AT 5
R [ AR 2R L, XA A 2 T 0 N A AT
A4, gt E AR 5 DRMEELMTE S
Taus i B 0 B A0 55 B A A ¢, dh M43
TAIRTERE o SR, CEHARZ T, DHCR24% 1k 5 9%
MR AFAERD 1. XSS mlin,
DHCR24 F i w] {2 52 /1 [ B & oA T2k 48, 5

VN2 OSINITEE R

4 DHCR24BIHAIMEEHH

WTAER, WEFUARIE T H DHCR243 1A 7K 2% 1
RE A% 1 A A B BL ) 3 Bk R A . BRI, 583
DHCR247EF AR FH S AL A B T 43 AATT0
DHCR24FH IR RN L (B
4.1 DHCRUZERIXFSMMIBEEFE R FEL

A T 75 3E S DHCR 244 Sy JIH [ 55 5 1 0% 1
B, Hefig7E Blochi& 42 i jm — M K-RIEEAE S — K
AR, B B I — R A BB AE B
JIH [ B 1, /£ DHCR24VTER 41 i 7 & I DHCR24 T
R SEN IR I E A, 8 06 Cavin- 188 IR
g, A S GSK3B/mTORE i, 51k
Tauts A EBERR AL, (e ADSEHR 23R AT PRSI K
AERFED . BEFEREFIZ LR, JE [ 3 5 0 R
N TV 2 SR R bR G —, EER R4 A
K i o DA S ARG R A= 5 o il 7EH
4 P JeE 2 A A, DHCR244d 2% 148 18 i 41 MEK/ERK
F TR, (R 2 A P AR AR s g 4
W5, TSR ARG RE I eAb, BORTT IR IALE
I 25 k) B 3R BB RF SRR, R T R R
5244 3(roundabout guidance receptor 3, ROBO3)EHL
J3E0 DAY L ] e 8 285 35 85 S AT T 38 3 B g 208 Bk ¥
% F A DHCR24KIE , s =R IR B 45 & &
#3128 1 G1(adenosine triphosphate-binding cassette
transporter G1, ABCG1), 52 iH [ % A Bl hn Bk
HE 2 BH, A R A i P R ] T 2 AR O i bR L ok
PEHERECY, £ F, DHCR24 N i £ 5 i py P P4 &
BERA B, R PG AR S A A T B ; 2, DHCR24
L ek W RE T A LE B 2 SRR BOF R E B
B BERRAL, PR AR 2R
42 DHCRURBRZERATHIEFHINERE

IR I, DHCR24 K H AT FADZS & 4544
SR RE A7 RIS & 5 B A LRI P J5T 19 2 38875
T 1 K 1 4 (reactive oxygen species, ROS), iiE
ST HAAPUET IR, BEEDT RN, DHCR24
ORI 4% Mdm2 1 p5345 5z s, 7E UL BLR
T, HopS307 sS4 G pS3R L AR, JEH E3Z RiE
B Mdm2HUAR, BHIE T pS3iz RALBEAR, 755 T p53
BRURIEDUAT-AEH ™. DHCR241 KA BEWHEHT
ABEEME I AN caspase-3WiE , X5 H FADZE 4
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DHCR24: 24- it ZUIF [F B34 5 iy, DHCR7: 7-it ZU1R [ B0 Ji; ROS: T& VL4 pS3: IR 2 Fp53; Mdm2: XUMIA IR J#2; Ac: ZIEAL.
DHCR24: dehydrocholesterol reductase 24; DHCR7: dehydrocholesterol reductase 7; ROS: reactive oxygen species; p53: tumor protein p53; Mdm?2:
mouse double minute 2 homolog; Ac: acetylation.

El1 DHCR24HIFIAEES BUEHLHIREE (B F B Figdraw#z )
Fig.1 Schematic diagram of the expression regulation and pathogenic mechanism of DHCR24 (by Figdraw)

A p534E & XAFAE caspase VI FI AL (A 50 B AIRRAE T HOREOR . JIH[EIEE A6 AR OCH DHCR24

B, (RS, —FE Y AEY5% Goniothalamin
JH AT I caspase-35] & DHCR24%F BT ), Al 3R H
FADZE LI p53 45 & X, £l DHCR244% 375 B ROS
A EpS3M BT - DhRE; [EII, BI)7 £ 120 kDa v
BRI BT IR G B8 3 12 08 T S5 M 3, i Bl [ 412
P i 2 BT caspaselif 2 Bk [ B FF L2 98 T2 BH3
HARIE, 755 N B DR 4 R RT440 M 2 7=
A, B 2% S DHCR24 M H i T B e i T
ThAEEE B9, Rk, DHCR244E A% H FAD. p53.
Mdm245 &40 5, AR B Mdm25 5 1072 2 AL B0 IR
AL, SEELPTIE T EE S 40 MR E T P A G i E
PERIE AL

5 DHCR2MEAKRIATTHBELR
B 2 B U R TR 2R, AT 955 1

FEPI I3 28 ST I I G AR 20 78N 51 DHCR24
VERN—ANEBAEZ5YAE FHEE S, 135 22y DHCR244H
RPIRIRTT T REB A2
5.1 DHCR243N$589 R

U18666A1E Ny —Fh4t st DHCR24 145 %530 751,
Al i@ 5 DHCR24. FADAISE (8§ B (A HAE FH 2 2%
755 DHCR24 Bl 7k JE ) [l 1) — R &5 W8y, b
A AN DHCR243E [ B & e, 2817, U18666A1)
TR RG, BRI HIDHCR24 4, ifid s FHPC 1244
i B /N B T B2 M TG F-1 32 AR 15 /N 85 H B 5 7 ok
BELWT IGF-1 BT T Dy fig, AT FEAI PC 1248 fitd 1 IH
[ BEKSP 1, (B3R RE, fE1R)7 ADEER, %
R AS H U 18666 A% il 751 M) 2 in =5 £ 25 Fixi X IGF-
1-AKUFIEAS 58403 , H HR R D e = 42 AN T 3k (1)
3 22, H R, U18666A I 74T = IR T4 g Al zh
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V7K, ARBENIG IR TER B SHA20E N —Fiokh
TRIDHCR244M1 57, HAEFHHLH] 5 U18666AA [, il
ok 164 o JE ] A S I & O DL LX R AL
i) B ATC I o 2 & I R Joly 1 AR L ] e P A
& = 2 M PN TR TR KT AT A BB TR B 3 1Y
JHF I 7 7 1 0 A, L IRE sy i LR XU 2T 7E 24
FRRFMETT IR, SHA2 ELAT 58 1 (0 JHF 38 1 12 AN A i 22
A, HEXT AR RS FIERE 1 LKA 2
PARS: 1 7k — PPk . B AT, SHA2/F T [RIFE AL T
I PRETHY B, 1% T~ 45 75 1 WS A48 ¥ T S5 AT
FEAE AW B M e 26 . Britkz 46, BA )
DHCR24 3 1) 259 1) 77— P Ik Q7 vl 3 il %
BT A%, %5 DHCR24 N i 3T 51 HEC-1-AZH
JfLrh AktfE 538 i LA 7 5 o8 e 0 i () e A
HHE W, 2N AR B B R R e ) LR
Tylophora yunnanensis Schlechterff) AR , 4TI
JfEH 5 N DHCR245R1A . J /b IH A RERR R . 75
T A0 G/ MBI BRI A7 5% B9, SR, DHCR24
R R 552 o 200 ) S A 4 B R R B A L
) A 58 A W, DA Kot A3 A A At % 1 B O R
i 13 [7] DHCR243L [R] & AE LR AE L, A5 53k — 20
RN
5.2 HUEDHCR4EGF MR AT

HAR B AT AR B AN DHCR24 1R 57 14
BOE R, ERFEET S O AR T — SRR R &
W% DHCR24ABGE VLT 77 M HAR (g 8 - 1
Sargassum fusiforme ] I Ji7 $2 U IE S8 7] B
PO LXRAN I S8 A0 P i 4 38 R D0 52 A, Tk —
U b1 DHCR24ARBE 5 M LLIR Y7 #2238 47 1 52 0 AT 48
SEPEZ U0 B AR IR T = ARG B 4R 1
RIAEYD, 7T i PR AN 2 2R rh B4 A I A y 73
Mg 1, 0% DHCR24BEG 1%, FEICANZHZ ABA211) &
&, BAA ST I 2B AT B 8 71 . 1R R
T3 R AR R, o 2 )1 R DY R b R e
O A 2 P R P A M A S B B, AT 4E S
B /INER G B B (1) S BE A, I B ARG B U 110 9% 0E S
K, FLHUIE T R D RE AT e 5 0 DHCR24 /G 7
PEA U, FEABRRHE T I, XS R R EA
LA R A, (HHAE FLRIE & 2 %5 518
B, 22 40 kAR A H DHCR 243505 AE H i 5 57 P Ak
PLAfIA . DRI, H AT TG B IR AR = iGa T
RN 5E 4 VA K T DHCR24 1), HAE WDHCR244F

SRR AT AT fR it B IR

gk b, £HXF DHCR24MH 7t CLHUS T R R,
Z Fh ) 77 11 U 18666 A F1 SHA24 | DHCR 2434 5
Pt v P L 6T BT 7R 2R U B e R I S L
TETE BRI AR, T S ) 770 2 75 AT A TRy sk
IS 2 A T T F) o AL, — S8R IR =W
WO PN AR SR I . B B R S5 R IR &
% DHCR24ABGE I ), WA R4S T K E
BT X DHCR24 [ RF 5 G 7 o X S R IAM A
DHCR24HH I B VR TT 32 4L 7 38 i s A 7 1l
WGP R AT R TR BN LE R PR -

6 REE

I AF SR AR B, DHCR2AAMYAE 4 IR AT 7
P Ios RO AR OR A , Jeid@ ad B TR e RE AR
BRE RSS2 MpmRAERBREVIMK. —J7H,
DHCR24/KF F i/ $ DRMZE#EL. %S Tauid &
BRI L S ABTRIE = AE , HET (Rt pi & A R T,
A5 kK AD. HDZ &R AT TR o« IR BT
DHCR24 T ¥ B4 1 73 F AL AR 2 A B, JC IR
ASFFIA LB AT PO (1 : DHCR24AZE A 4 7% i
W0 )2 B 22 S e AT 2R b A, 3X0f 94 H DHCR24
T 5 A D A 0 ) [ (R FR E R SR . )
—J5 T, DHCR247E N FR s S5 AR U AR SG 0 it %
ik, AT I AL I R st T, R IE BT
PHTAER, BEMARLERE IR #2542 ; DHCR24%2 1%
B e RS e AR IA B, @GS PIBK/PKB.
PI3K-mTOR. Hedgehog®%{5 5, (kA5 4+ i
[ o B AR, B3 PCay HCC. BCZE SRR
W, EAEERZ, 5% M DHCR24GUFE T-1E
FAASTR, DHCR24 5 ig M4 25 0 [RIAE FH 78 165 Bt et h
] EOE caspaseMF R G N, S 175 5 RT44H i
AT BE . SRT, 4 FT X T DHCR247E
g i BARAE FIALE OB A AR A SR PR . 2 ot
I SRR T T[] P RS T 0 S Y SR 56 IE
HoorFhL, XAl ReE— R BRI 1B Fi )
DHCR24 I GE I 4N IR . BEFLRBH, AR E N
JIEL ] 245 G 1 2 237 B, R ] R B S 2 3 3
P J5R I R 38 % A2 . DHCR24A S5 Bl B i T2 2 T4k
T PN X R v AN I A . DHCR24404e] 5 S8 241 g
FHEAEFH S anfer 8 =5 4 i P 45 508 B B 1 22 51 i
HABARIE T 5 2 (AR AE T F MR T2 )& G
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] LTS 75 33— D IR T, AR I SR — 2P R
Z DHCR24XF HAth e 5 555 4498 (1) BAR 4= ML)
AR A I PR L FH SR, DU A IR 7 o KB
7

H T, &%) DHCR24AH &0 IR TT Hm 32 22
AR T R HAM ) 550 B R R 7, AR 2 M
AW (W U18666A . SH42). KARFLEY) (4L
BRI EA R R TSR . A 24 )15 Vs 1 1 oy
U FRERLE R ) DA R I PR 250 (Gn 22 PR A 28 )56, Tk T
% DHCR 244 11 S0 77 AT 7 1 A A A B B
VI 22 B S AT SR R i A g — 8 RN
R A RHERY, 285U U18666AF
SHA2IEFEMEA R, A7 7E B S 1 I SRR 5 117 A8 7=
WYy e PR, (BRI FILHIAS B, ME LT 45
FRAL S S0 A S0AE . A, It i B R A7 AR BR ] T
KT Koy /Moy FHE DI AR IE , BI &
A 2H UK Sk 1 DHCR243 5 7], Bl Bh 44 K %5,
RS IURE HEI IR | K O AR R T E Ty . ME
BIVERZ, DHCRAGEF TR BT S
PRI TN E T Re , Al ) v 1 T i 5 R
YHE T, (H7R AT REHI 55 1E 5 40 0P AL B B A
77, BIRMAREME. BT, I R 2 2k
TEAEA B S R B B2 RHAE M R G BN 7o B B . %
T DHCR24/EFIHIGIT I B KW 11, AR FL R
TR A DHCR2ABUG WL IR %, 1548
HIBAEIRTT AR, R I am o0t 245 280 2 A 1) 9
ATVEAl , AT 9y DHCR244H S5 Y4 T7 T REHT 0 %

VA
12

o

SN B7 57 A ) SOk, B IR S AR B R
CER . SR A A RE BH R T e
BRI SR 5 E.

>
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